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In addition to the topics that are ordinarily treated in a 
course on mathematics of finance, this book contains the necessary alge¬ 
braic background for those topics. The entire book includes enough 
material for two courses of three semester hours each. The part on mathe¬ 
matics of finance furnishes somewhat more material than would ordinarily 
be given in a three-semester-hour course; hence, the instructor can fit 
the course to suit the needs of his class. The algebraic material in this 
book or a semester of college algebra can be used as a background for the 
work on mathematics of finance. 

The algebraic part makes up about thirty per cent of the book and 
includes twenty exercises and some 600 problems, whereas the mathematics 
of finance contains 48 exercises and about 860 problems. We have made 
a concentrated effort to see that the exercises are a lesson apart; further¬ 
more, the number of exercises in the material likely to be taken in a course 
is slightly less than the number of non-quiz class periods in it. This enables 
the instructor to cover the course without having to make any assignment 
from two or more exercises. The problems are in groups of four that are 
similar in type; hence, a full coverage can be obtained by assigning every 
fourth problem and it is not necessary for the instructor to study through 
the problem list to make a good assignment. 

The first chapter on annuities treats only the case in which the interest 
period and payment interval coincide. The general annuity is treated 
just before the work on insurance. 
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PREFACE 


The examples are worked out in enough detail that the student should 
not encounter any real difficulty in following them. They are so chosen 
that they illustrate the text material that precedes them and act as a 
guide in working the problems that follow. 

Answers are given in the text to three-fourths of the problems. There 
is a chapter summary and review exercise at the end of each chapter in 
the finance part of the book. 


EDWIN D. MOUZON, JR. 
PAUL K. REES 
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The four fundamental 
I algebraic operations 


1*1 INTRODUCTION 

To compete successfully in business, one must be familiar 
with a number of terms and must have a considerable 
facility with the elementary operations of algebra. The 
terms and algebraic operations that are needed in a course 
in mathematics of finance will be introduced, explained, 
and used at such a rate as to keep the student supplied 
with something to do at all times without giving him 
enough at any time to cause a serious case of mental 
indigestion. The four fundamental operations are addition, 
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SECTION 1-2 


subtraction, multiplication, and division. They will be discussed in the 
following sections. 

1-2 THE FOUR OPERATIONS WITH NUMBERS 

We shall need to use the size of a number in some of our work; hence, we 
offer the following definition: The size or numerical value of a number 
without regard to its sign is called the absolute value of the number. Thus, 
the absolute value of + 7 is 7 and that of — 7 is also 7. 

We shall now recall the rules for use in addition, subtraction, multi¬ 
plication, and division of numbers. 

(i) To add two numbers with, like signs, find the sum of their absolute values 
and give it their common sign. To add two numbers vritk unlike signs, find 
their difference and give it the sign of the one with the larger absolute value. 

Example 1. 5 + 3 = 8. 

Example 2. 5 + (— 3) = 2, since the difference between 5 and 3 is 2 

and the one with the larger absolute value is positive. 

(ii) To subtract one number from another, we change the sign of the one that 
is being subtracted and add. 

Example 3. 9 — 4 = 9 + (—4) = 5. 

Example + 9 - (-4) = 9 + (+4) = 13. 

(iii) To multiply one number by another, multiply their absolute values and 
then prefix a plus or minus sign to this product according as the numbers 
have the same sign or opposite signs. 

Example 6. (6) (3) = +18. 

Example 6. (6) ( — 3) = —18. 

Example 7. (-6) (-3) = +18. 

(iv) To divide one number by another, divide their absolute values and then 
prefix a plus or minus sign according as the numbers have the same sign or 
opposite signs. 

2 FUNDAMENTAL ALGEBRAIC OPERATIONS 
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Example 8. — = +3. 

12 

Example 9. —- = — 3. 


Example 10. 



= +3. 



ADDITION AND SUBTRACTION OF ALGEBRAIC EXPRESSIONS 


We shall need several new terms in working on algebraic expressions with 
the four fundamental operations and shall now define some of them. Two 
or more numbers or symbols that represent numbers are called algebraic 
expressions if they are connected or combined by addition, subtraction, 
multiplication, or division signs. Parts separated by plus or minus signs 
are called terms. If an expression consists of one term it is called a monomial; 
if it contains two terms, it is a binomial; if it consists of more than two 
terms, it is called a polynomial. 

Thus, 2a, ab, and 2a/3 b are monomial algebraic expressions, whereas 
3a 4* 2b is a binomial with 3a and 2b as terms. If the product of two or 
more numbers is indicated, each number is a factor and each is called the 
coefficient of the other. Thus, a is the coefficient of b and b is the coefficient 
of a in ah; furthermore, a and b are factors. If the coefficient is a number, 
as the 2 in 2a, it is called a numerical coefficient. If the coefficient is a letter, 
as the a in ab, it is called a literal coefficient. Two terms are called like terms 
if they have the same literal part; thus, 3a and 5a are like terms. 

To add two or more algebraic expressions, we collect coefficients of like 
terms. This can be done readily if we write each expression on a separate 
line and, at the same time, put like terms under one another. 

Example 1 . Find the sum of 3x 4- 2y — 4w -f 3f, 2x 4- by + 8 w, and 
x — 4y + 6to + 2t. 

Solution. To add more readily, we shall arrange the expressions as sug¬ 
gested above. Thus 

3x -f- 2 y — iw + 3 1 
2x -f- 5 y 8w 
x — 4y + 6w + 2t 
6x + 3y + lOic 4- 5t 
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To subtract one algebraic expression from another, we subtract the 
coefficient of each term in one from the coefficient of the like term in the 
other. 


Example S. Subtract 3x — 2y + 7t from 5* + 3y + 6w -f- 2 1. 

Solution. 5x + 3y 4 - 610 4 - 2 1 

3* - 2 y +7 1 

2x + 5y + 6to — 5t 

When one quantity is subtracted from another, the one that is subtracted 
is called the subtrahend, the one subtracted from is the minuend, and the 
quantity obtained as a result is the remainder. Thus, in Example 2, the 
minuend is 5x -+• 3y 4- 6w 4- 2 1, the subtrahend is 3* — 2y 4- 7 1, and the 
remainder is 2x ■+* 5y + 6to — 5t. 


14 SYMBOLS OF GROUPING 

The symbol () is called parentheses and is one of several symbols used to 
group together terms that are to be considered as a single term. Brackets 
[ ] and braces { } are two other symbols used for similar purposes. 

If several terms are enclosed in parentheses and if there is a coefficient 
of the parentheses, then each term in the parentheses must be multiplied 
by that coefficient when the parentheses are removed. Thus 

2(3* - 4y) = 2(3*) - 2(4y) 

=*= 6x — 8y 

since 2 times 3* is 6* and 2 times —Ay is — 8y. Brackets and braces are 
removed in the same manner. 

If two or more symbols of grouping are used in the Bame problem, it is 
customary to remove the innermost one first, the one that is then inner¬ 
most next, and so on until all symbols are removed. 

Example. Remove the signs of grouping from 

2{5* + 8y - 3[ —2* + Ay + 3(* - y)]\ 
and collect like terms. 
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Solution. 2{5x 4-8y — 3[ — 2a: + 4y -f 3(x — y)]} 

= 2 (ox 4-8 y - 3[-2z + 4y + 3x - 3y]}, 
removing parentheses, 

= 2{5i 4- 8y — 3[x 4* y]}, collecting in the brackets, 
= 2{5x -f 8y — 3x — 3y), removing brackets, 

= 2{2z 4- 5y|, collecting in braces, 

= Ax 4- 10y 


Exwtiit 1-1 

Perform the indicated operations in Problems 1 through 4. 

1. 4 4 2, 4 - 2, 4 X 2, 4 4- 2. 

2. 5 - 2, 5 - (-2), 5 X (-2), 5 -5- (-2). 

3. -6 -I- 3, -6 - (-3), -6 X 3, -6 4- 3. 

4. -12 - 4, -12 - (-4), -12 X (-4), -12 + (-4). 

Find the sum of the algebraic expressions given in each of Problems 5 through 8. 

5. 2x 4 3y 4 5u>, 3x 4 y 4 2t e. 

6. 3a + 26+4c, 2a+3fc 4 e. 

7. 36 4 5c — 7ic, 26 — 4c 4 3te. 

8. 3r — 4y 4 2z, — ax 4 2y — 2te. 

9. Subtract 2r 4 4y + w from 5x + 7y + 2w. 

10. Subtract 2a + 36 4 etc from 7a — 26 + 4tc. 

11. Subtract 3c — 4d — 2x from 5c — bd 4 ax. 

12. Subtract — x 4 2ay 4 5w from 2x 4 6y 4 «c. 

13. Subtract the sum of 2x 4 3y — 4tc and 3x — 2y 4 3uj from 5r — y 4 2tc. 

14. Subtract the sum of 3a — 56 4 6c and 2a 4 66 — 4c from 7a 4 26 4 3c. 

15. Subtract 7x 4 3y — 4io from the Bum of 3x 4 y 4 6tc and 5x 4 2y — 2to. 

16. Subtract ax 4 3y 4 5tc from the sum of 2x — 8y — to and 3ax 4 10y — 4tc. 

Remove the symbols of grouping and collect like terms in the following problems. 

17. 2(3a - 26) 4 3(a 4 36). 

18. 3(2x - 3 y) - 5{x - 2y). 

19. 2(5a - 26) - 3(3o - 6). 

20. —a(x 4 2y) 4 x(2a 4 3). 

21. 2[3a - 3(2a - 36) 4 26). 

22. 4[12x - 3(3x - 5y) - 12y]. 
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23. —3[5x + 2(-3x + 4y) - 6j/]. 

24. — 5[— 2x + 3(—4x + 2 y) — 5y]. 

25. 2{10o + 3(6-4(a +25)] +35}. 

26. —3{9a + 2(5 - (a + 36) + a]}. 

27. —2{3x +2 y — 3[2x — y + 3( —ar + y) — y] — 7x}. 

28. —4{2a - 35 - 2(2a - 35 - 2(2a - 35) + 2a - 36]}. 

1-5 EXPONENTS IN MULTIPLICATION 

There are times and conditions under which we need to use a factor more 
than once. We indicate this by writing the number of times the factor is 
to be used above and to the right of the factor and calling it an exponent. 
The factor is called the base. Thus, a 2 means that the factor a is to be 
used twice; hence, a 2 = (a)(a). Similarly, (x — 2 y) 3 indicates that x — 2y 
is to be used three times as a factor. 

To understand what to do with exponents of like bases in multiplication, 
we shall consider 

a m a n — (aa .. . to m factors) (aa . . . to n factors) 

= aa. . . to (m + n) factors 

— gm+n 

Consequently, we see that 

a m a n = a m+ * 

and put it in words as: Exponents of like bases are added in multiplication. 

The product of two or more monomials is the product of their numerical 
parts times the product of their literal parts. 

Example 1. x 3 x* = x 3_M = x 7 . 

Example 2. (3x 2 ) (5x 4 ) = (3)(5)x 2+4 = 15x 6 . 

Example S. (2a 2 6) (3a 3 6 4 ) = 6a 2+3 6 1+4 = 6a 5 6 5 . 



MULTIPLICATION OF ALGEBRAIC EXPRESSIONS 


The product of two polynomials is obtained by multiplying each term in 
one by each term in the other and adding the results. 


6 


FUNDAMENTAL ALGEBRAIC OPERATIONS 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 1-6 


Example 1. Multiply 3X 3 — bx 2 4 2x — 1 by 2 4 3x 2 — 4x. 

Solution. We shall arrange each factor in descending powers of x before 
multiplying and put like terms of the product in columns. Thus 

'Sx 2 — ox 2 4 2x — 1 

3x 2 - 4x 4- 2 _ 

9x 5 — 15x 4 -f- 6x 3 — 3x 2 multiplying by 3x 2 

— 12x 4 20X 3 — 8x 2 4- 4x multiplying by — 4x 

6X 3 — 10x 2 4 4x — 2 multiplying by 2 
9x 5 — 27x 4 + 32x 3 — 21x 2 4 8x ~ 2 collecting terms 

Example 2. Find the product of x 2 — xy 4 y 2 and x 4 y. 

Solution, x 2 — xy 4 y 2 
x 4 y _ 

x 3 — x 2 y 4 xy 2 multiplying by x 

x 2 y — xy 2 4 y 3 multiplying by y 
x 3 4 y* collecting terms 

1~7 SOME SPECIAL PRODUCTS 

Several types of products occur relatively often and the reader should 
become familiar with them so that he can perform the multiplications 
mentally. The products given below can be verified by multiplication and 
should be learned since they are the ones that occur frequently. 


(1) 

k(x 

+ y) 

= kx + ky 


(2) 

(* + y ) 2 

= x 2 4 2xy 4 

y 2 

(3) 

(*■ 

- y y 

= x 2 - 2xy 4 

y 2 

(4) 

U 4 y) (* 

-y) 

= x 2 - y 2 


(5) 

(a* 4 b) (ex 

4 d) 

= acx 2 4 (ad 

4 be) x 4 bd 


Example 1. 3(2x — b) — 6x — 36. 

Example 2. (2a 4 36) 2 = (2a) 2 4 2(2a) (36) 4 (3&) 2 

= 4a 2 4 12a6 4 96 2 . 
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Example S. (3x — 4 y) 2 — (3x) 2 — 2(3x) (4 y) -f- (4t/) 2 

= 9x 2 — 24 xy + 16 y 2 . 

Example 4- (3a + 56) (3a - 56) = (3a) 2 - (56) 2 

= 9a 2 - 256 2 

Example 6. (2* + 3) (4x - 5) * (2) (4)x 2 + [2(-5) + 3(4)]* + 3( —5) 

- 8x 2 4- (-10 + 12]* - 15 
= 8x 2 + 2x - 15. 


Ex«rdt« 1-2 


Multiply the first expression by the second in each of Problems 1 through 24. 


1. a 2 , a*. 

3. 2x* 3x 2 . 

5. 3x* — 7x J . 

7. -76>, —26*. 

9. 2a6, 3a J 6*. 

11. -3c*cP, 5 cH. 

13. 2x 4 3, x J 4 2x - 3. 

15. 5x - 2, 3z* 4 2x - 1. 

17. 3* 4 1, 2x» - 4x J - 3* 4 5. 

19. 5x — 3, 2x* — 3x J — x 4 3. 


2. a*, a*. 

4. 3x J , 4r». 

6. — 2y®, 4y*. 

8. — 9u4, —3u>. 

10. 4x*y, —6x*i/ s . 

12. -6rV, ~7xV- 

14. 3x — 2, 2x* — x 4 4. 

16. 4x 4 3, x* — 3x 4 5. 

18. 2* — 5, 3x* — 2x* 4 4x 4 2. 

20. 2* 4 3, 4* 1 4 2x 2 - 3x 4 1. 


21. x 1 — x 4 2, 2x* 4 3x 3 — 4x 4 2. 

22. 3x 2 — 2x — 1, 4x* — 3r* — 5x 4 3. 

23. 2x 2 - 3x 4 4, x 3 - 2x 2 4 3x 4 4. 

24. 2z* — 5x 4 3, 3x* 4 4x* — 2x 4 5. 


Using the special products (1) to (5) of Section 1-7, write the values of the fol 
lowing products. 


25. 4(3* - 2y). 

27. —3(2* — 5tj). 

29. (2a 4 6)*. 

31. (3x 4 4y)». 

33. (2a 4 36) (2a - 36). 
35. (x* 4 2 y) (x* - 2 y). 
37. (2x - 3 y) (3* 4 2 y). 
39. (3x 4 5y) (2* - 7 y). 


26. -2(2a - 56). 

28. 5(-2y 4 76). 

30. (3a - 26) s . 

32. (4* - y)'. 

34. (3a 4 56) (3a - 56). 
36. (3x* 4 y») (3x J - y 1 ). 
38. (5a 4 36) (2a - 56). 
40. (5x - 4 y) (2x 4 3 y). 
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EXPONENTS IN DIVISION 


It was pointed out in Section 1-5 that a" = aa ... to n factors. We shall 
now use this definition and see what to do to exponents of like bases in 
division. By use of the definition of a positive integral exponent, 


a" _ aa ... to m factors 
a" aa ... to n factors 

= aa ... to (m — n) factors for m > n* 


= Q m * 


Consequently, we can write 


a" 

a" 


= a" - " 


and put it in words as: In dividing one power of a quantity by another power 
of the same quantity we subtract the exponent of the divisor from that of the 
dividend. 


The quotient of two monomials is the quotient of their numerical parts 
times the quotient of their literal parts. 


a io 

Example 1. -g- = a ,0 ~ 3 = a 7 . 

„ . - 12X 7 12 - n . . 

Example 2. = —a 7-2 = Ax*. 



DIVISION OF ALGEBRAIC EXPRESSIONS 


It is desirable to put each algebraic expression in terms of ascending or 
descending powers of the letter in dividing one algebraic expression by 
another. The procedure will be illustrated by an example. 

Example. Divide 6x 3 — 9x + 13x 2 — 10 by 3x + 2x 2 — 5. 

Solution. The terms of the dividend and divisor are arranged in de¬ 
scending powers and the divisor put on the left in line 2. Then the first 
term of the divisor is divided into the first term of the dividend and the 
first term, 3x, of the quotient is obtained. It is put in line 1 and multiplied 
by the divisor. The product is put in line 3 and subtracted from the divi- 

*The symbols m > n are read "m greater than n.” 
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dend. The remainder is put on line 4 and the first term of it is divided by 
the first term of the divisor. Thus we obtain 2, which is put in the quotient 
along with 3x. The 2 is then multiplied by the divisor and the product 
put in line 5. Now subtracting, we get zero; hence, the quotient is 3a: + 2 
and the remainder is zero. 


( 1 ) 

(2) 

(3) 

(4) 

(5) 


2x 2 + 3x - 5 


3x + 2 _ 

6X 3 -f- 13x 2 — 9x — 10 
6x 3 + 9x 2 — 15a 

4x 2 + 6x - 10 
4x 2 -f 6x — 10 



If the same factor can be and is taken from each term of an expression, 
we say that a common factor has been removed. This should be the first 
step in any factoring. 

Example 1. The factor 2x can be removed from each term of 6x 2 + 8 xy 
+ 4 xy 2 . If this is done, we have 

6x 2 + Sxy + 4 xy 2 = 2x(3x + 4 y + 2y 2 ) 

We should also be able to factor an expression of the type Ax 2 + Bx + C. 
In order to do this, we must find two quantities whose product is 
Ax 2 + Bx + C. It would be desirable to know that two such quantities 
exist before attempting to find them. We shall now state, without proof, 
a test for determining whether such factors exist. It is: The expression 
Ax 2 + Bx + C can be factored into two factors that do not contain radicals 
if B 2 — 4AC is a perfect square. 

Example IS. In 2x 2 — 5x — 3, we have A = 2, B = — 5, and C - — 3; 
hence, B 2 — 4 AC = (—5) 2 —4(2) (—3) = 49 = 7 2 . Therefore, the given 
expression can be broken into factors without radicals. 

In order to find the factors after we know they exist, we make use of 
(5) of Section 1-7. If the right and left members are interchanged, it 
becomes 

acx 2 + (ad + 6c)x + bd = (ax + b) (cx + d) 
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Consequently, the factors of an expression of the type Ax 2 + Bx -f C must 
be such that: 

(1) the product of the coefficients of x in the factors is the coefficient of x 2 , 

(2) the product of the second terms in the factors is the constant term, and 

(3) the sum of the cross products* is the middle term of the expression that is 
to be factored. 

Example 3. Find the factors of 4x 2 + llx — 3. 

Solution. Since A = 4, B = 11, and C = —3 it follows that B 2 — \ AC 
* ll 2 — 4(4) ( —3) = 169 = 13 2 and the expression can be factored. The 
coefficients of x in the factors can be 4 and 1 or 2 and 2 since 4(1) = 2(2) 
= 4; the constant terms can be 3 and — 1 or —3 and 1 since the product 
of each pair is —3. We must now select a combination of these possibilities 
that gives the correct sum for the cross products. If we try 4x — 3 and 
x + 1, the sum of the cross products is 4x + ( — 3x) = x; hence, we must 
try another pair of the possibilities. If we use 4x — 1 and x + 3, the sum of 
the cross products is 12x — x = llx; consequently, these are the factors 
and we write 

4x 2 + llx - 3 = (4x - 1) (x + 3) 

In order to factor with facility, one should be able to recognize and know 
the factors of a perfect square and of the difference of two squares. They 
can be symbolized by 

* 2 + 2xy + y 2 = (* + y) 2 
x 2 - 2xy + y 2 = (* - y) 2 

and 

* 2 -y 2 = ( x +y)(x-y) 

Example 4- The expression 4x 2 — 12x -f 9 may be a perfect square 
since 4x 2 = (2x) 2 and 9 = 3 2 are perfect squares; furthermore, the middle 
term is minus twice the product of the two terms whose squares occur. 
Therefore, the given expression is a perfect square and we write 

4x 2 - 12x + 9 = (2x - 3) 2 

Example 5. The expression x 2 + 6x + 9 is a perfect square since the 
first and third terms are perfect squares and the second term is twice the 
product of the two whose squares occur. We can now write 

x 2 + 6x + 9 = (x + 3) 2 

•The croes products in [ax + b) [ex + d) are adx and bcx. 
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Example 6. Since 9x 2 = (3a:) 2 and 25 * 5 2 are perfect squares it follows 
that 9* 2 — 25 is the difference of two squares. It can be factored into 
'Ax -f 5 and 3a: — 5; hence 

9x 2 - 25 = (3x + 5) (3x - 5) 


Exercise 1-3 

Perform the indicated divisions in Problems 1 through 12. 


1. 

“I 

a* 

2 b - 

3. 

c 11 . d> 

c® cP 

5. 

Ox* 

2F 2 

r 15X 7 

6 - IF* 

7. 

IV V 

V 8 * V 

9. 

4** 

- 12x 2 + 13* - 6 

10. 

4x» - 21x 2 + 7* - 10 


2x 2 - 3* + 2 

4x* — x + 2 

11. 

6** 

- 19x 2 - llx + 14 

12. 

6** — 13* 2 + 14* — 12 


3x - 2 

2x - 3 


Factor each expression in Problems 13 through 36. 


13. 

3x - 12 

14. 

5* + 15 

15. 

7x +28 y 

16. 

3* 2 +6i + 12 

17. 

x* + 2* - 8 

18. 

*5 + * — 2 

19. 

x* + 8x + 15 

20. 

i* + 4* — 12 

21. 

2x 2 + x — 1 

22. 

3* 2 + * - 2 

23. 

6* 2 - 17* + 12 

24. 

6*5 - 11* - 10 

25. 

9x J - 24* + 16 

26. 

25r 2 + 30x + 9 

27. 

16*5 + 40* + 25 

28. 

49* 2 — 28* + 4 

29. 

*» - 16 

30. 

4*5 - 49 

31. 

25a 2 - 46 2 

32. 

96* - 16a 2 

33. 

6x* + Si* + * 

34. 

2*5 + 7*5 + 3* 

35. 

12*5 + 2* - 4 

36. 

4*5 + 10* + 6 


12 FUNDAMENTAL ALGEBRAIC OPERATIONS 


Original from 

Digitized by ^IL UNIVERSITY OF CALIFORNIA 



Linear equations 
I in one unknown 


INTRODUCTION 

We are all accustomed to stating that two things are 
equal or hearing other people do so. A statement that 
two expressions are equal is called an equation. The two 
expressions are called members of the equation. The 
equation is called an identity if it is true for all values of 
the letter or letters in it. We shall be primarily interested 
in equations that are true for some values of the unknown 
and not true for others. Such equations are called condi¬ 
tional equations or simply equations. We shall study a type 
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of conditional equation known as a linear equaiion in one unknown, which 
is an equation that contains only one unknown letter and it to the first 
and no other power. Any value of the unknown for which the equation is 
a true statement is called a root or solution of the equation. 

Example. The statement that 3x 4- 2 = 5x — 6 is an equation; further¬ 
more, x = 4 is a solution of it since the two members are equal if x is 
replaced by 4. The truth of this statement is clear since 3(4) + 2 = 14 
and 5(4) — 6 = 14. Furthermore, x = 2 is not a solution since the two 
members are not equal for x = 2 because the left member is 3(2) 4-2 = 8 
and the right member is 5(2) — 6 = 4. 



SOLUTION OF A LINEAR EQUATION 


We pointed out in the last section that any value of the unknown which 
makes the equation a true statement is a solution; we shall now find out 
how to determine the solution. Two equations are said to be equivalent if 
they have the same solutions. We shall give two axioms concerning equiv¬ 
alent equations which enable us to find the roots. 

Axiom 1. If the same quantity is added to or subtracted from each member 
of an equation, the new equation is equivalent to the original. 

Example 1. If we add b — cx to each member of 

(1) ax — b = cx 4- d, 
we see that it and 

(2) ax — cx — b + d 
are equivalent equations. 

An examination and comparison of these two equivalent equations 
shows that (2) could have been obtained from (1) by moving — b and cx 
from one member of (1) to the other and changing the sign of each term 
that is moved to another member. This procedure is justified by use of 
Axiom 1 and is known as transposing. 

One step in solving a linear equation consists of collecting coefficients 
of the unknown on one side and collecting constants on the other side. 
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This can be done by transposing or by use of Axiom 1. We then have an 
equation of the form Ax * B. To solve this equation, we shall state a 
second axiom. 

Axiom 2. If each member of an equation is multiplied or divided by the 
same nonzero constant, the new equation is equivalent to the original. 

Example 2. Solve 5x — 2 — 3x 4* 4. 

Solution. If we add 2 — 3x to each member, we have 
5x — 24*2 — 3x*=3z4*44-2 — 3x 
2x = 6 collecting 

Now, dividing by 2 as justified by Axiom 2, we see that 

x = 3 

is the solution of the equation. This can be checked by replacing x by 3 
in the given equation. Thus, the left member is 5(3) — 2 = 13 and the 
right member is 3(3) 4* 4 = 13; consequently, x = 3 checks as the solution. 

Example S. Solve the following equation for x and check. 

3(x - 1) - 2 = 19 - 2(x 4- 2) 

Solution. 3(x — 1) — 2 = 19 — 2(x 4* 2) given equation 

3x — 3 — 2 = 19 — 2x — 4 removing parentheses 

3x 4- 2x = 19 — 4 4* 3 4- 2 transposing 

5x = 20 collecting 

x = 4 dividing by 5 

Now*, we must check. Substituting 4 for x in the left member gives 
3(4 — 1) — 2 = 7; furthermore, for x = 4, the right member is 19 — 
2(4 4* 2) = 7. Consequently, the solution checks. 


Exercise 2-1 


Solve equations 1 through 20 for x and check. 


1. bx = 15. 

3. 2x = -10. 

5. 3x — 5 = 2x — 3. 


2. — 3x = 12. 

4. — 2x-8. 

6. 7x - 2 = 5x + 4. 


LINEAR EQUATIONS IN ONE UNKNOWN 
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7. 

32 + 5 — 52 + 7. 

8. 

42+9 

- 

32 + 

7. 

9. 

2 +7 - 

32-3. 

10. 

2r + 4 

- 

32 + 

7. 

11. 

42+11 

= 1—2. 

12. 

2-52 

= 

-8 - 

- 72. 

13. 

2(2 + 1) 

-3(2x - 3) - 3. 

14. 

5(22 + 

7) 

- (2 

+ 2) 

15. 

2(2 - 3) 

+ 3(22 + 4) = 0. 

16. 

5(2x + 

3) 

—4(2 

+ 2) 


17. 3(2x - 4) - 2(x + 1) = 3(2 - 2x). 

18. 7(2x + 3) — 5(3* + 2) = 3(1 - 3i). 

19. 5(2 - 4) - 4 (2 - 6) = 2(x + 2). 

20. 3(2x - 5) —2(2 - 1) = 3(2 - 3). 


21. Solve 2mx + 3 = 5x for 2 . 
23. Solve 62 + ay - ab for y. 
25. Solve / - Prt for P. 

27. Solve S — P (1 + i)" for P. 



WORD PROBLEMS 


22 . Solve 5(x — c) = 3a for 1 . 

24. Solve 3 (y + c) = a(y — 2) for y. 
26. Solve S = P(1 + rt) for P. 

28. Solve (1 — r)S — a — rl for r. 


Situations often arise in which we want the value of a quantity and do 
not have an equation containing the unknown but do have the information 
that is needed to make up the equation. Under such circumstances, we 
represent the unknown quantity by a letter, get two expressions for the 
same thing, equate them and solve the resulting equation. The big stum¬ 
bling block in this procedure is in getting two expressions for the same 
thing. This can be done more readily if the reader knows the facts given 
in the problem before he attempts to use them. 


Example 1. The sum of the monthly incomes of a father and son is 
$1100. Find each if the son makes $250 less than the father. 

Solution. If we decide to represent the son’s income by 8 , then we must 
use 8 + $250 for the father’s, since he makes $250 more than the son. 
Hence, we are led to the statement that s +- 8 + $250 is the total monthly 
income. We are told in the statement of the problem that this is $1100. 
Therefore, we have two expressions for the same thing and can write the 
equation 

8 + s -f $250 = $1100 
2s = $ 850 
s - $ 425 
s + $250 = $ 675 
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Example 2. How many pounds of coffee that is worth $.70 per pound 
should be mixed with 40 pounds of coffee that sells for $1.05 per pound 
in order to obtain a blend to sell for $.90 per pound? 

Solution. If we let x represent the number of pounds of $.70 coffee, then 
the total number of pounds in the blend is 40 -f x ; consequently 
$.70* = the value of the lower-priced coffee 
40($1.05) = the value of the $1.05 coffee 
(40 + x ) ($.90) = the value of the blend 
Since the value of the blend and the value of the types of coffee blended 
are equal, we have 

.70* + 40(1.05) = (40 + x) (.90) 

.70* 4- 42.00 = 36.00 4- .90* removing parentheses 

— .20*=- —6.00 transposing and collecting 

* = 30 

This result can be checked by comparing the value of the blend and the 
components of the blend. The value of the blend is (40 + 30) ($.90) — $63 
and the value of the components is (40) ($1.05) 4- 30($.70) = $42 + $21 
- $63. 

Example 3. If each side of a rectangle is increased by 2 inches the area 
is increased by 30 square inches. Find the original dimensions if the length 
is 1 inch more than the width. 

Solution. If we represent the width by w, then w + 1 represents the 
length, since it is 1 inch more than the width. Furthermore, w(w 4- 1) is 
the original area and (u? 4- 2) (w 4- 3) is the area after its dimensions are 
increased by 2. Consequently, since the area was increased by 30, 

(t* 4- 2) (to 4- 3) — w(w 4* 1) = 30 

w 2 -j- 5w + 6 — w 2 — w =* 30 expanding 

4w = 24 transposing and collecting 

Hence, w = 6 and w 4-1=7. 


Exercise 2-2 

1* The sum of two numbers is 19. Find each if they differ by 7. 

2 . The sum of two numbers is 15. The sum of three times one of them and four 
times the other is 53. What are the numbers? 
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3. The difference of two numbers is 9. What are the numbers if one of them 
is 2 more than twice the other? 

4. The difference of two numbers is 4. What are they if three times one of 
them is 3 more than twice the other? 

5. Two brothers made a total of $160 during a vacation period. How much 
did each make if one made $20 less than the other? 

6. A dealer sold two cars for a total of $4900. The prices differed by $500. 
What was each price? 

7. A man is seven times as old as his son. Find the age of each now if in 5 years 
the father will be four times as old as the son. 

8. A farmer sold two calves and received $160. How much did each bring if 
the prices differed by $10? 

9. find the side of a square if increasing it by 3 increases the area by 75. 

10. What is the Bide of a square if increasing one pair of opposite sides by 2 
and the other pair by 4 changes the area by 68? 

11. If the width of a rectangle is increased by 2 and the length by 3, the area 
is increased by 33. Find the dimensions if the length is 6 more than the width. 

12. The area of a rectangle is decreased by 26 if the length is decreased by 4 
and the width increased by 2. Find the original length and width if the length 
is 3 more than the width. 

13. Tom Smith paid a total of $73.80 in city, county, and state taxes. The city 
tax was $12.80 more than the county and the state tax was one-half as much 
as the county. How much was each? 

14. A family spent $190 one month for food, rent, and clothes. The rent was 
$10 less than the food and the clothes were $30 less than the rent. Find the 
amount spent for each. 

15. A dealer sold three cars one day for $8400. The first was $400 less than the 
second and the third was $700 more than the second. What was the price of 
each? 

16. A soda clerk Bold 210 drinks for $16.10. Find the number of each if some 
were $.05 and the others were $.10. 

17. How many pounds of coffee worth $.80 per pound should be mixed with 
35 pounds worth $1.04 per pound to get a mixture that should sell at $.94 per 
pound? 

18. A fanner has two adjacent parcels of land. One is worth $120 per acre and 
the other, $75. How many acres of the $75 land should he sell along with 40 
acres of the better land if he gets $93 per acre for the combination? 

19. How many pounds of hard candy at $.30 per pound should be mixed with 
15 pounds at $.42 per pound in order to get a mixture worth $.35 per pound? 

20. There were 84 coins worth $10.50 in a collection plate that contained only 
nickels, dimes, and quarters. How many of each were there if the number of 
quarters was twice the number of dimes? 
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Fractions and fractional 
equations 



MULTIPLICATION AND REDUCTION OF FRACTIONS 


The indicated division of one quantity by another is called 
a fraction. If the fraction is ^ = a -4- b, then a is called 


the numerator and b, the denominator of the fraction; 
furthermore, the numerator and denominator are called 
the members or terms of the fraction. 

The product of two fractions is a fraction whose numer¬ 
ator is the product of the numerators of the separate 
fractions and whose denominator is the product of the 
denominators. This can be put in symbolic form as 
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(1) 

(t)(S)-3 

Example 1. 

f3W7\ (3) (7) _21 
\5/ \13/ (5) (13) 65 

Example 2. 

/ x + 2 \ /3x — 1\ (i + 2) (3x — 1) 
\2x — 3/ \x + 3 J (2x — 3) (x + 3) 

3s 2 + 5x - 2 
* 2x 2 + 3x - 9 


We shall now consider a special case of (1) and, from it, obtain a general 
principle for use in connection with fractions. If d = c in (1), it becomes 


( 2 ) 


a c _ ac 
b c~ be 


o 

However,— - 1 and we have 
c 

(3 > 

The left members of (2) and (3) are equal; consequently, the right members 
are also equal and we have 


(4) 


ac _ a 
be ~ b 


Now, by reading (4) from left to right and from right to left, we see that: 
The value of a fraction is not changed if both numerator and denominator are 
divided or multiplied by the same non-zero quantity. 

This fact enables us to change the form of a fraction by removing any 
factor that occurs in both the numerator and denominator. If all factors 
that are common to the numerator and denominator of a fraction are 
removed, we say that the fraction has been reduced to lowest terms. The 
work of reducing a fraction to lowest terms is most readily performed if 
both numerator and denominator are factored since factors that occur in 
both members then stand out. 


Example 3. 


15 

24 


(3) (5) 
(8) (3) 
5 
8 


factoring 

removing the common factor 
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Example 4 . 


3x 2 + llx - 4 _ (3* - 1) (z + 4) 
2x 2 +llx+12 (2z + 3)(x + 4) 

3* - 1 
2x + 3 


factoring 

removing the 
common factor 



DIVISION OF FRACTIONS 


We shall now derive a procedure for dividing one fraction by another. 
We have 


a 


b 


c 

d 


a d 
b c 
c d 
d c 
a d 
b c 
1 


multiplying numerator 

and denominator by — 
J c 

c d 

since j - = 1 
d c 


a d 
b c 

Consequently, we can now say that: To divide one fraction by another, 
invert the one by which we are dividing and multiply. 


Example 1. 


Example 2. 


If 

5 

7 

10 

21 


we invert the denominator and multiply, we have 



inverting and multiplying 



= ( 5 ) ( 2 ) (l\ 

(7) (3) \2) 


factoring 


removing common factors 


Example 3. 


2x 2 - x - 3 
3x 2 — 4.r -f 1 


2x — 3 2x 2 — x — 3 x — 1 . 

= 3~- + 1 * 2^3 mvertmg 


_ (2z - 3) (x + 1) x - \ 
(3x - 1) (x - 1) ’ 2x — 3 
x 1 


factoring 


3.c — 1 


removing common factors 


fractions and fractional equations 


21 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 3-2 


Exercise 3-1 


Perform the indicated operations in Problems 1 through 16. 


(!) 


(!)(!) ’• (f)(1) «■(*)(*) 4 - (f) (!) 


2 

5 


6 

6 ‘ 11 * 5 


7 * 9 : 2 


*■ *f) (!) 
«-M 


»• (,Hh) (^) 

»■ fe 1 ) (£ 3 ) 


(f^ 3 ) (£4) 
- (m (tii) 


13. 


15. 


x — 1 _j_ 5x 4- 2 
2a: - 5 i+3 

x — 1 . 2x — 1 
x + 1 " r 2x 4-1 


14. 


16. 


2x - 7 . 5x - 3 


x 4- 4 
3x - 4 


x + 2 
3x+4 


4x +3 • 4x - 3 


Reduce each fraction in Problems 17 through 24 to lowest term9. 

15 


17. « 


21 . 


23. 


6 

15 

2x 2 — 5x 4- 3 
2x 2 4- x — 6 
6x 2 4- 5z — 6 
6x 2 — 13x 4- 6 


18 ^ 
18 - 20 


19 *25 


20. < o 


12 

18 


22 . 


24. 


6x 2 4- x — 1 
6x 2 + 7x — 3 
15x 2 4- 26x 4- 8 
15x 2 + 14x - 8 


Perform the indicated operations and reduce to lowest terms in each of Problems 25 
through 40. 


■ (i) (« 

■ («(?) 


29 

7 21 

31, 7 14 


(«(t) 

• «)(» 


28 


5. 10 

30. 9 • 27 


35 

12 


32. I r> • "5" 


10 

6 


33. 

2x 2 4- x — 
x 2 + 3x 4- 

1 

2 * 

x + 2 

2x — 1 

34. 

3x 2 

X 2 

+ llx + 6 
- x - 12 

x — 4 
* x 4-3 

35. 

1 1 
H H 

+ 1 
** «S 

<2 3 

2 

2 * 

x — 1 

2r 4- 1 

36. 

6x 2 

6x 2 

4- llx 4- 3 
4- 7x — 3 

3x - 1 
* 3x 4- 2 

37. 

2x 2 + x - 

1 . 

x + 2 

38. 

X 2 

-x - 12 . 

x — 4 

X 2 — X — 

2 ' 

2x - 1 

2x 2 

4- 9x 4- 9 

3x 4- 2 

39. 

3x 2 — x - 

- 2 

x — 1 

40. 

6x 2 

+ 7x — 3 . 

2x 4-3 

6x 2 + 7x 4- 2 ' 

2x - 1 

9x 2 

4- 3x - 2 ‘ 

3x 4- 1 
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LOWEST COMMON MULTIPLE 


Any expression that has each of several others as a factor is called a multiple 
of them. If the expressions are arithmetic, the smallest number that con¬ 
tains each of them as a factor is called their least common multiple. If the 
expressions are algebraic, or algebraic and arithmetic, the expression of 
lowest degree that has each of them as a factor is called their lowest common 
multiple. Lowest common multiple is abbreviated as L.C.M. 

Example l. It is clear that 24 is a multiple of 4 and 6 since (4) (6) *■ 24; 
however, it is not their least common multiple since 4 and 6 are both 
factors of 12. 

Example 2. Since (x — 1) (2x + 3) = 2x 2 -f x — 3 it follows that 2x 2 
+ x — 3 is a common multiple of x — 1 and 2x -f- 3; furthermore, it is 
their lowest common multiple since no expression of lower degree has 
both x — 1 and 2x -f- 3 as factors. 

In order to get the lowest common multiple of several expressions, we 
should form the product of all factors that occur in any expression and 
use each factor to the highest power that it enters in any expression. This 
can be done most readily if each expression is factored. 

Example S. If the expressions in factored form are (x ■+■ 2) (2x — l) 3 , 
(x -f- 2) 2 (3x — 4), and (2x — 1) (3x — 2), then the lowest common mul¬ 
tiple is 

(x + 2) 2 (2x - l) 3 (3x - 4) (3x - 2) 
since that is the product of all factors that are in any one of the expressions 
and each factor enters to the highest power that it occurs in any expression. 



ADDITION AND SUBTRACTION OF FRACTIONS 


To add or subtract two fractions with the same denominator, we add or 
subtract the numerators and put the result over their common denominator. 

Example 1. 5.2 5 -f- 2 7 

fi + il vT ~ IT 

Example 2. 3o _ 2a — b _ 3a — (2a — b ) _ a + 6 
a — b a — b a — b a — b 


FRACTIONS AND FRACTIONAL EQUATIONS 
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To add or subtract two fractions that have different denominators, we 
first change each of them to an equivalent fraction which has a denom¬ 
inator that is a common multiple of the denominators. This can be done 
by multiplying numerator and denominator of each fraction by the factor 
or factors in the common multiple which do not appear in the denominator 
of that fraction. We then have fractions with the same denominator and 
proceed accordingly. 


Example 8. Perform the indicated operations. 

2x — 1 3*+ 4 4x + 5 

(x + 2) (2* +1) (x + 2) (x - 1) + <x - 1) (2x + 1) 


Solution. The common denominator is (x + 2) (2x 4- 1) (x — 1); hence, 
the first denominator must be multiplied by x — 1 to obtain the common 
denominator, the second must be multiplied by 2z + 1 and the third by 
x + 2; consequently each numerator must be multiplied by the same 
factor. Thus, we get 


2x - 1 

(x + 2) (2x + 1) 


3x4- 4 4x 4- 5 

(x 4- 2) (x - 1) + (x - 1) (2x 4- 1) 


2x — 1 x — 1 

(x 4- 2) (2x 4- 1) x — 1 


3x 4- 4 2x 4- 1 
(x 4- 2) (x - 1) 2x 4- 1 


. 4x 4- 5 x 4- 2 
(x - 1) (2x 4- 1) x 4- 2 

(2x - 1) (x - 1) - (3x + 4) (2x + 1) 4- (4x + 5)(x+ 2) 
(x 4- 2) (2x 4- 1) (x - 1) 

2x 2 — 3x 4- 1 - (6x 2 4- llx 4- 4) 4- 4x 2 4- 13x 4- 10 
(x 4- 2) (2x 4- 1) (x - 1) 


m _ — x 4~ 7 _ 

* (x 4- 2) (2x 4- 1) (x - 1) 

Exercise 3-2 

Find the L.C.M. of the expressions given in each of Problems 1 through 16. 


1. 4, 6, 8 

2. 6, 10, 15 

3. 13, 39, 12 

4. 15, 21, 35 

5. 2x*y» 3xy* 

6 . 3o*6», 5o»6 
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7. 3afcV, 6a*6c 8. 2i*y°i 8xy* 

9. (2x - 1) (3* - 4)*, (2x + 1) (3x - 4) 

10. (x + 2) (x - 2) 2 , (x + 2)* (x - 2) 

11. (2x + 1)* (x - 3), (x - 3)* (2x + 3), (2x + 3)* (2x + 1) 

12. (x + 4)* (x - 2)«, (x - 2) <2x + 5), (x + 4)« (2x + 5)2 

13. 4x 2 — 4x + 1, 2x 2 — 5a + 2, x 2 — 2x 

14. 9x 2 + 12x 4- 4, 9x 2 - 4, 3x 2 + 2x 

15. x 2 — 2x + 1, x 2 + 2x — 3, x 2 + 6x + 9 

16. 4x* + I2x -f 9, 4x 2 — 4x 4- 1, 4x 2 4- 4x — 3 

Perform the indicated operations in each of Problems 17 through 36. 


17. 

19. 

21 . 

23. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 


1 . I_2 

2^3 9 

2 15 

7 3+21 

2,3 1 

a+b~ri 
4 _ 3 2 

x y 

2 i 3 

+ F =~2 


x 2 </ 


2 3 7 

18 * 3-5 + 15 

2 3 1 

2°- 5“7+3 

3 2 5 

22 . - -- + — 

x y xy 

5 2 3 

24 *5-T + ^ 


e* - 3x + 2 


2x + 1 

x -1- 3 1 2x 2 + 7x + 3 

1 

2 3 

x 2 2x -|- 1 2x 2 4- 5x 4- 2 

3 

1 3 

2x + 5 

x + 4 2x 2 4- 13x 4- 20 

X +4 

x — 3 , x 2 — 1 lx — 1 

2x - 1 

x + 2 1 2x 2 + 3x — 2 

2x 4- 5 

x — 1 x 2 — 7x — 6 

3* + 2 

x 4- 1 3x 2 4 - 5x -F 2 

3x - 1 

x 4- 2 . 20x + 12 

5x + 3 

x - 2 1 5x 2 — 7x — 6 

2x - 7 

x + 3 5x 2 + 34x — 3 

7x 4- 2 

x - 1 1 7x 2 — 5x — 2 

3 

2 2 

(5x + l) 2 

5x + 1 + 5x — 2 

3 

1 l 1 

(2x + l) 2 

2x + 1 1 2x 4 - 2 

1 

f 1 1 


36. 


(2x 4- l) 2 + 2x + 1 2x - 2 


1 


1 
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FRACTIONAL EQUATIONS 


If an equation contains fractions, it is called a fractional equation. The 
first step in solving such an equation is to eliminate the fractions by multi¬ 
plying both members of the equation by the L.C.M. of the denominators 
of the fractions. If these denominators include the unknown, there may 
be solutions of the equation that is obtained by eliminating the fractions 
that are not solutions of the given equation. Such numbers are called 
extraneous roots but, in reality, they are not roots. Because of the possibility 
of introducing extraneous roots if we multiply through by an expression 
that contains the unknown, we must check each possible solution by 
substituting it in the original equation. 


Example. Solve the following equation for x. 

! _£±i = _i_ 

x — 3 x — 1 


Solution. Multiplying both members by the L.C.M. (x — 3) (x — 1) of 

the denominators, we have 

(x - 1) (x - 3) - (x -f 1) (x - 1) = 4(x - 3) 

x 2 — 4x + 3 — x 3 + 1 = 4x — 12 expanding 
—8x = —16 collecting 

x = 2 dividing through by — 8 

Therefore, 2 is the only possible root of the given equation. We shall 
substitute it for x to see if it is a root. Thus, the left member becomes 


1 - 

and the right member is 


2+1 _. 3 

2-3 -1 



= 4 


Consequently, the two members are equal and 2 is a root. 



WORD PROBLEMS 


Many stated problems lead to fractional equations. The equations are 
formed as in Section 2-3 and solved as in Section 3-5. 


26 


FRACTIONS AND FRACTIONAL EQUATIONS 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 3-6 


Example. The numerator of a fraction is 3 less than the denominator. 
If the numerator is increased by 5 and the denominator decreased by 4, 
the new number is 4. Find the original fraction. 


Solution. If we represent the original denominator by x, then we must 
use x - 3 for the numerator since it is 3 less than the denominator; con¬ 
sequently 



is the original fraction 


Therefore 


x - 3 + 5 
x — 4 


^ is the new fraction 
x — 4 


Hence -7 = 4 since the new number is 4 

x — 4 

Now, clearing of fractions, we have 
x 4- 2 = 4(x - 4) 

= 4x — 16 removing parentheses 
— 3x = —18 collecting 
x = 6 


Therefore, the fraction is - ■ This is readily checked by adding 5 to the 

numerator and subtracting 4 from the denominator and obtaining 4 as 
stated in the problem. 


Exarcisa 3-3 

Solve the following equations for x. 
2x -f 5 x + 2 


1. 


1 . 


i - 1 x + 2 
3. —5- 4- —2- - 4 . 


5. 

7. 

9. 


3+1 _ 
X + 1 

2 x - 2 
2x + 3 
2x — 3 


3j - 1 
3x — 4 
2 x - 1 
” 4x - 7 
2z +4 
"x-l 


= 0 . 


= -1 . 



2z + 1 

4 * ~r~ 


+ 

+ 


x + 3 

2-x 

2 


2 . 
1 . 


2x + 3 fix + 2 
6 * 3x - 5 “ 9x - 16 ' 

3x + 1 __ 3x 5 
®"2x — 2 — 2x — 5 


10 . 


3x - 5 
x - 1 


2x - 5 
x - 2 


= 1 . 
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11 . 


12 . 


&r -|- 2 3x + 7 „ 

--7TT = 2 * 

7x 4- 13 3x + 3 = 4 
x + 1 x -f- 3 = 4 


13. 


14. 


15. 


16. 


_3_2_ 2 

2x - 1 x + 1 “ (2x - 1) (x + 1) ‘ 
5 4 20 

r+i + m = (x + 3)(*+s) • 

3 2 4 

2x+3 + z+4 (2x + 3) (x + 4) 

2 . 10 30 

*-3+2x-5“ (x - 3) (2x - 5) ‘ 


17. Solve l = a + (n — l)d for d and for n. 

18. Solve S = ** for / and for r. 

1 — r 

19. Solve 5 = P(1 + r<) for t and for r. 

20. Solve S = R(1 — dt) for t and for d. 

21. Mr. Jones left an estate of $18,000 that was divided between his wife and 
three children. The wife received ^ of the total, the younger son 4 of the amount 
left after his mother got her share, and the daughter $1000 more than her older 
brother. How much did each get? 

22. Tom has f as many marbles as Robert. After Robert found 4 and Tom lost 
3, Tom had $ as many as Robert. How many did each have at first? 

23. The numerator of a fraction is 1 less than the denominator. If 5 is added to 
the numerator and 2 to the denominator, the new fraction is 1.5. Find the 
value of the original fraction. 

24. The denominator of a fraction is 1 more than the numerator. If 10 is added 
to the numerator and 3 to the denominator, the new fraction is 2. Find the 
original fraction. 

25. A man can do a paint job in 6 days and his son in 8 days. How long will 
it take if both work on the job? 

26. A grocer thought he had enough bread to last 6 hours but it lasted only 
4 hours since he sold 8 more loaves per hour than he had expected to. How 
many loaves did he have? 

27. Mr. Smith sometimes walks to his office at 4 miles per hour and at other 
times rides at 20 miles per hour. How far is it to his office if he gets there in 24 
minutes less time by riding than by walking? 

28. A student rode from the campus to his home in a truck at 30 miles per hour 
and returned in a car at 45 miles per hour. How far does he live from the cam¬ 
pus if one trip required 1.5 hours more than the other? 
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Percentage 



41 PER CENT 

The term per cent comes from the Latin phrase per centum 
and means "by the hundred.” The symbol % is used to 
indicate per cent. Thus, 7% is seven hundredths and, of 
course, may be written as .07. Since the number of hun¬ 
dredths in a decimal number is obtained by moving the 
decimal point two places to the right it follows that to 
find the number of per cent in a number we move the 
decimal two places to the right also. Consequently, to 
change a decimal number to per cent, we move the decimal 


Digitized by Gougle 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 4-1 


point two places to the right and affix the per cent symbol; furthermore, 
to change from per cent to a decimal number we drop the % sign and 
move the decimal point two places to the left. 


Example 1. 
Example 2. 
Example 3. 
Example 4- 


.376 = 37.6%. 
.0396 = 3.96%. 
4.2% = .042. 
259% = 2.59. 


A common fraction can be changed to per cent by first changing to a 
decimal fraction and then to a per cent. 


Example 5. = .75 — 75%. 

Example 6. ~= .7143 = 71.43%. 



BASE, RATE, PERCENTAGE 


There are three quantities involved in many situations in which per cent 
is used. The number of which a per cent is to be taken is called the base. 
The per cent of the base that is to be taken is called the rate. The result 
obtained by multiplying the base times the rate is called the percentage. 
The relation 

(1) base X rate = percentage 

is used in many problems and should be learned. It should be considered 
as an equation in the three quantities, base, rate, and percentage. If any 
two of them are known, the equation can be solved for the third one. 

Example 1 . Find 23.4% of SI680. 

Solution. If we represent 23.4% of $1680 by P, we have 

P = 23.4% X $1680 
= (.234) $1680 
= $393.12 
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Example 2. 16.2 is what per cent of 497.04? 

Solution. If we represent the rate by r and use (1), we get 

497.04 r = 16.2 

since the base is 497.04 and the percentage or part of the base is 16.2. 
Now, solving for r by dividing through by 497.04 gives 

16.2 
r 497.04 
= .0326 

Therefore, moving the decimal two places to the right, we see that r = 
3.26%. 

Example 3. Find a number such that 23.6% of it is 17.2. 

Solution. The base is to be determined since we want a number and 
know a part of it. Use of (1) with the base represented by B gives 

.236B = 17.2 

since 23.6% = .236. Now dividing by .236 leads to 

B = 72.9 

Ex«rc!s« 4-1 

In the following problems, express each of the numbers as a per cent and each per 
cent as a decimal. 

1. .235 2. .3025 3. .571 4. .8762 

5. .025 6. 3.052 7. 32.714 8. .0027 

9. 2.3% 10. 5.83% 11. 62.3% 12. 41.5% 

13. 38.6% 14. .1% 15. .63% 16. .025% 

Find the base, rate, or percentage that is missing in each of Problems 17 through 28. 

17. base = 327, rate = .26. 18. base = 27.3, rate = .76. 

19. base = 2.98, rate = 3.7%. 20. base = 929, rate 43.8%. 

21. base = 32.9, percentage = 16.2. 22. base = 2.38, percentage = 1.47. 

23. base = 863, percentage = 905. 24. base = 7.64, percentage = 8.41. 

25. rate = 62%, percentage = 5.3. 26. rate = 54%, percentage = .49. 

27. rate = .713, percentage = 71.3. 28. rate = .7%, percentage = 6.3. 

29. If 37.5% of a class made “C” on an examination, how many made that 
grade if there were 32 people in the class? 

PERCENTAGE 31 


Digitized by Goo 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 4-3 


30. A farmer’s income in 1959 was 106% of that in 1958. What was his income 
in 1959 if he took in 15728.50 in 1958? 

31. The marked price of a Buit was $65 but a discount of 20% was allowed. 
What was the cost? 

32. A company asked $2732 for a car but allowed a discount of 18.3% for cash 
and no trade-in. What did the car cost? 

33. A teacher’s salary increased 8% and he then got $3456. What had been 
his Balary before the increase? 

34. The owner of a pickle factory expected to put up a building in 1956 but 
decided to wait until 1959. The price of building went up 11% during that time 
and the building cost $68,200. What would it have coet in 1956? 

35. If a dealer sells a refrigerator for $308 and makes a profit of 40% on what 
it cost him, find his cost. 

36. Smith made a profit of 32% on hiB cost by selling a lot for $4752. What 
did it coet him? 



INCOME AND PROPERTY TAXES 


The United States and some state governments levy a tax on all income 
beyond a specified sum. The rate of the tax depends on the amount of 
taxable income and increases as the income does. In many states, the 
state income tax is paid on the taxable income that remains after the 
federal tax is subtracted. 

Example 1. The federal income tax on a taxable income between $2000 
and $4000 is $400 plus 22% of the excess over $2000 for a single person, 
and 20% of the entire taxable income for a married person filing a joint 
return. Find the federal tax that must be paid by a person with a taxable 
income of $3673.84 if he is single and if he is married and files a joint 
return. Assume that the state tax is 3% of the sum left after subtracting 
the federal tax from the taxable income. 

Solution. For a single taxpayer, the federal income tax is 

$400 -I- .22 ($3673.84 - $2000) - $400 + .22 ($1673.84) 

= $768.24 

The state income tax is 3% of ($3673,84 — $768.24); hence, is $87.17. 

For a married taxpayer, the federal income tax is 

.20($3673.84) = $734.77 

Hence, the state income tax is 3% of ($3673.84 — 734.77), or $88.17. 
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There is a tax on real estate and many other types of property. The 
amount of the tax is determined by the assessed value of the property 
and the tax rate. The assessed value is a fixed per cent of a reasonable sale 
price. This fixed per cent may vary from one political subdivision to 
another but is the same for all property in any one subdivision. The unit 
of tax is called the mil and it is one-thousandth of the assessed value. 

Example 2. Find the tax on a $17,500 house if it is assessed at 35% of 
its value and if the rate is 37.3 mils. 

Solution. The assessed value is .35(117,500) = $6125 and the tax is 
.0373 of that amount since the rate is 37.3 mils. The tax is, therefore 

.0373($6125) = $228.46 


Exercise 4-2 


The following is an excerpt from a tax computation table printed by the United 
States government for use in determining the income tax for a recent year. 


TAXABLE INCOME TAX COMPUTATION 



Over 

Not over 

Single person 

$ 

2,000 

$ 4,000 

$400 plus 22% of the excess over $2,000 

$ 

4,000 

$ 6,000 

$840 plus 26% of the excess over $4,000 

$ 

6,000 

$ 8,000 

$1,360 plus 30% of the excess over $6,000 

$ 

8,000 

$ 10,000 

$1,960 plus 34% of the excess over $8,000 

$ 10,000 

$ 12,000 

$2,640 plus 38% of the excess over $10,000 

$150,000 

$200,000 

$111,820 plus 90% of the excess over $150,000 


Find the federal income tax that must be paid by a single person on the given 
taxable income in keeping with the table printed above. Also find the state income 
tax if one is involved and if it is at the stated rate of the difference between taxable 
income and federal income tax. 


1. $3825.74 
3. $5205.19 
5. $7344.62 
7. $10,768.07 

9. $5934.43, state tax of 3%. 
11. $9636.00, state tax of 4.1%. 


2. $2742.18 
4. $5838.78 
6. $6677.88 
8. $178,289.39 

10. $7799.26, state tax of 3.6% 
12. $8302.12, state tax of 3.7%. 
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Find the state, county, and municipal tax in each of Problems 13 through 20 if 
the value of the property, the per cent of the value that is used as assessed value, 
and tax rates are as given. The state rate is given first, followed by the county 
and then the municipal. 

13. $9800, 35%, 5 mils, 18.7 mils, 4.2 mils. 

14. $11,500, 33%, 4.7 mils, 19.8 mils, 3.5 mils. 

15. $37,800, 40%, 3.9 mils, 26.3 mils, 4.6 mils. 

16. $13,750, 45%, 2.7 mils, 30.6 mils, 3.4 mils. 

17. $9,200, 37.5%, 3.4 mils. 27.3 mils, 4.1 mils. 

18. $7,500, 42.5%, 2.9 mils, 28.4 mils. 3.2 mils. 

19. $26,300, 32.5%, 3.5 mils, 20.6 mils, 4.7 mils. 

20. $8,750, 47.5%, 2.8 mils, 29.3 mils, 4.5 mils. 

What is the tax rate in mils if the assessed value and taxes are as stated in Problems 
21 through 24? 

21. Assessed value, $4,500; taxes, $139.50. 

22. Assessed value, $7,600; taxes, $205.20. 

23. Assessed value, $3,800; taxes, $119.32. 

24. Assessed value, $17,400; taxes, $563.76. 

What is the assessed value if the rate and amount of taxes are as given in Problems 
25 through 28? 

25. Rate, 27 mils; taxes, $194.40. 26. Rate, 31 mils; taxes, $418.50. 

27. Rate, 29 mils; taxes, $95.70. 28. Rate, 32 mils; taxes, $1331.20. 

How much tax must one pay under the conditions given in Problems 29 through 
32? Use the table at beginning of this exercise to determine the income tax and 
use the assessed value and rate to find the property tax. 



Taxable income 

Assessed value 

Rate 

29. 

$ 7248 

$4950 

23.7 mils 

30. 

$ 2359 

$2550 

31.2 mils 

31. 

$ 5934 

$6430 

28.5 mils 

32. 

$11,543 

$7562 

30.6 mils 


TRADE DISCOUNT 

Many dealers find it advantageous to publish a catalogue in which they 
give the price of each article they have for sale. The price given in the 
catalogue is called the list price and it is often higher than the price the 
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dealer expects to receive. In order to determine the price that is to be 
paid, the buyer is allowed one or more discounts that are called trade 
discounts. Each trade discount is expressed as a per cent. The first one is 
based on the list price and the price after the first discount is called the 
first net price. The second and later trade discounts are based on the price 
that remains after all earlier discounts are subtracted. If there is more 
than one discount, they are called a discount series or chain of discounts. 
The price to be paid after all discounts is called the final net price. 

Example. If the list price of an article is $120, find the net price after 
discounts of 16§%, 10%, and 12.5%. What is the total trade discount? 

Solution. List price = $120 

First discount = (10§%) ($120) = $20 
First net price = $120 — $20 = $100 
Second discount = (10%) ($100) = $10 
Second net price = $100 — $10 = $90 
Third discount = (12.5%) ($90) = $11.25 
Final net price = $90 — $11.25 = $78.75 
The total trade discount is Dt = $120 — $78.75 = $41.25 and could 
have been obtained by adding the three discounts. 

4*5 SINGLE DISCOUNT EQUIVALENT TO A DISCOUNT SERIES 

We shall now see how to find a single discount that is equivalent to a 
chain of discounts; furthermore, we shall see that the order in which the 
discounts of a series are taken is immaterial. In order to find the single 
discount that is equivalent to a chain of discounts, we shall let 
L = the list price 

r\, f 2 , f 3 , u = the 1st, 2nd, 3rd, 4th discounts 
Ni, N 2 , N 3l N 4 = the 1st, 2nd, 3rd, 4th net prices 
Then 

Afi - L — Ln = L(1 - r,) 

N 2 = Ni — W,r 2 - N ,(1 - r 2 ) = L(1 - r,) (1 - r 2 ) 

N3 = N 2 — N 2 r 3 = Ar 2 (l ~ r s) = ^(1 ~ r i) (1 — r 2) (1 ~ ^3) 

A r 4 = Ns - Nsn = N 3 (l - r 4 ) = L(1 - r x ) (1 - r 2 ) (1 — r 3 ) (1 — r<) 
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If there are only four discounts in the series, the single discount that is 
equivalent to them can be obtained by subtracting N* from L and then 
dividing this difference by L. This is a practical procedure but we shall 
proceed differently in case there are n discounts. If we continue the pro¬ 
cedure followed above, we find that the net price after n discounts is 

N-L{ 1 - r,) (1 - r*) (1 - r») ... (1 - r„) 

Furthermore, if r is the equivalent single discount rate then 

N = L(1 - r) 

Consequently, equating these two expressions for N, taking out the 
common factor L, and solving for r, we see that 

(I) r = 1 - (1 - r,) (1 - r 2 ) (1 - r 3 ) ... (I - r.) 

Since the product of the factors that are subtracted from 1 is the same 
regardless of the order in which they are taken, it follows that the order 
in which the discounts of a series are taken is immaterial. 

Example 1. By use of (1), find the single discount rate that is equivalent 
to the series 16§%, 10%, and 12^-%. 

Solution. Using the given data, we have n = 16§% = r 2 = 10% 
= Yfr and tz = I2j% = 

Consequently 

r = 1 - (1 — J) (1 - yq) (1 - g) 

Example 2. Find the trade discount and net price on a refrigerator if it 
is listed at 1400 and discounts of 20% and 6.25% are allowed. 

Solution. In order to find the discount, we shall first find the single 
rate by use of (1). Thus, since r\ = 20% = .20 and r 2 = 6.25% = .0625, 
we have 

r = 1 - (1 - .20) (1 - .0625) 

= 1 - (.80) (.9375) = 1 - .75 = 25% 

Hence, the discount is 

D t = $400(.25) = $100 

and the net price is 

N = $400 - $100 = $300 
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Examples. What was the list price of an article that sold for 1162 
after discounts of 10% and 10%? 


Solution. The single discount that is equivalent to the given discount 
series is 

r - 1 — (1 — .1) (1 — .1) - 1 — (.9) (.9) = 19% 

If we put r = .19 and N = $162 in the relation 


it becomes 


N = L(1 — r) 

$162 = L( 1 - .19) = .81L 


Hence, solving for L gives 

L 


as the list price. 


$162 

.81 


$200 


W CASH DISCOUNT 

In presenting his bill or invoice the manufacturer or distributor gives the 
list price and the trade discounts that are to be deducted and figures the 
net price. Along with the bill, he tells when it must be paid. To encourage 
prompt payment, the seller sometimes offers an additional discount if the 
bill is paid in cash and a smaller one if paid within a certain period of 
time. A discount of this type is called a cash discount. The cash discount 
and the time the bill is to be paid are called the terms. If the terms are 4, 
2/15, n/30, a discount of 4% is allowed if the bill is paid at once, a discount 
of 2% is allowed if the bill is paid within 15 days, and the net price must 
be paid in 30 days. 

Example. The invoice for a bill of goods shows a list price of $800 with 
trade discounts of 12.5% and 8%. The terms are 5, 3/20, n/30. Find the 
cost if the buyer pays (a) immediately, (b) in 19 days, (c) in 30 days. 

Solution. List price = $800 

First discount = ($800) (.125) = $100 
First net price = $800 — $100 = $700 
Second discount = $700 (.08) = $56 
Final net price = $700 — $56 = $644 
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We shall use this and the terms as the basis for determining the cost. 

(a) If the buyer pays cash, the discount is $644(.05) = $32.20; hence, 
the cost is $611.80. 

(b) If the buyer pays in 19 days, he gets a cash discount of 3%; hence, 
he must pay 97% of the final net price. Therefore, the cost is $644(.97) 
= $624.68. 

(c) If the payment is made in 30 days, the net price of $644 must be 
paid. 


Exercii* 4-3 

Find the final net price in each of Problems 1 through 4 if the list price and discount 
series are as given. Do not use (1) of Section 4-5. 

1. List price, $150; discount of 20%, 15%, 8%. 

2. List price, $260; discount of 10%, 10%, 10%. 

3. List price, $720; discounts of 12.5%, 10%, 7%. 

4. List price $500; discounts of 8%, 10%, 6%. 

Find the single discount that is equivalent to the series in each of Problems 5 
through 8 by use of (1) of Section 4-5. 

5. 20%, 10%, 12.5%. 6. 33*%, 50%, 50%. 

7. 25%, 18*%, 25%. 8. 10%, 10%, 6%. 

Use (1) of Section 4-5 to find the final net price if the list price and discount series 
are as given in Problems 9 through 12. 

9. List price, $200; discounts of 25%, 10%, 6%. 

10. List price, $300; discounts of 16f%, 20%, 7%, 

11. List price, $468; discounts of 11*%, 25%, 9%. 

12. List price, $540; discounts of 15%, 10%, 6%. 

What was the list price if the final net price and discount series are as given in 
Problems 13 through 16? 

13. Final net price, $174.60; discounts of 10% and 3%. 

14. Final net price, $144.90; discounts of 10% and 8%. 

15. Finsl net price, $504.99; discounts of 25% and 7%. 

16. Final net price, $1065.96; discounts of 10%, 33*% and 6%. 

17. The net price of a bill of goods is $652 and the terms are 6, 4/20, n/30. 
What is the cost (a) if cash is paid, (b) if the bill is paid in 3 days, (c) if the bill 
is paid in 28 days? 
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18. The net price of a purchase is $287 and the terms are 5, 3/15, n/25. What 
is the cost if the bill is paid (a) immediately, (b) in 3 days, (c) in 20 days? 

19. What must be paid in 10 days to pay off a bill of $238.74 if the terms are 

4, 2/12, n/15? 

20. What is the cost of paying off a bill of $829.37 in 8 days if the terms are 

5, 3/10, n/15? 

Find the cost 9 days after delivery if the list price, trade discounts, and terms 
are as given in Problems 21 through 24. 



List price 

Discounts 

Terms 

21. 

$ 750 

20%, 7% 

5, 3/10, n/20 

22. 

$ 640 

10%, 3% 

6, 4/15, n/30 

23. 

$1720 

10%, 4% 

7, 5/12, n/20 

24. 

$ 825 

8%, 5% 

3, 2/8, n/15 


25. A store received a bill for 37 suite at $41.20 per suit. If discounts of 10% 
and 10% were allowed and if the terms were 5, 3/15, n/20, find the cost provided 
the bill was paid in 12 days. 

26. A grocer received a bill for 410 cases of canned goods at $2.87 per case less 
discounts of 10% and 6%. The terms were 3, 2/5, n/10. Find the cost on the 
fourth day. 

27. A store for men received a bill for 132 shirts at $1.80 each less discounts of 
12.5% and 3%. Find the cost on the seventh day if the terms were 5, 4/10, n/15. 

28. A filling station bought 72 tires at $18.84 each less discounts of 12.5% and 
5% and with terms of 4, 3/12, n/20. Find the cost if the bill was paid on the 
tenth day. 



MARK-UP AND MARK-DOWN 


Quite often a merchant or one of his representatives needs to be able to 
find what per cent of the cost an article must be marked up to make a 
desired per cent of profit on the selling price after allowing a customer a 
specified per cent of the marked price as a discount. The proper data to 
begin with is the cost to the merchant. We shall represent the cost to the 
merchant by C and the per cent of mark-up by m; hence, the marked price 
is C 4- mC = C(1 4- m). If we now represent the per cent discount allowed 
on the marked price by d, the discount is dC( 1 -f m); hence, subtracting 
this from the marked price, we see that the selling price is C(1 4- m) — 
dC{ 1 + m) = C(1 4- m) (1 — d). Consequently, subtracting the cost, we 
find that the profit is 
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(1) P = C(1 + m) (1 - d) - C 

We want this to be a specified per cent, say p, of the selling price; thus, 
we want 

(2) P - pC(l + m) (1 - d) 

We now have two expressions for the profit and shall equate them and 
simplify. Doing this gives 

C( 1 4- m) (1 — d) — C = pC(l -+- m) (1 — rf) 

C(1 + m) (1 — d) (1 — p) = C transposing and collecting 
(1 -f m) (1 — d) (1 — p) * 1 dividing by C 

Hence, the per cent of mark-up is determined by 

(1 + m ) (1 - d) (1 - p ) - 1 

where w, d, and p are the per cents of mark-up, discount, and profit. It 
is a simple matter to determine the marked price if the cost and per cent 
of mark-up are known. 

Example 1. A refrigerator cost a merchant $200. What should the 
marked price be if he wants to make a profit of 16§% of the selling price 
after allowing a discount of 25% of the marked price? 

Solution. In this problem, we have d = 25% and p = 16§%. Conse¬ 
quently, (1 + m) (1 — d) (1 — p) = 1 becomes 

(1 + m ) (1 - i ) (1 - $) = 1 
(1 + m) (f) (f) = 1 
(1 + m) (f) = 1 
l+m = f 

m = § = 60% 

Therefore, the marked price should be $200 + .60($200) = $320. 


Exarcis* 4-4 


Find the marked price in each of the following problems if the cost, profit, and 
discount allowed by the retailer are as given. The profit is given as a per cent of 
the selling price and the discount is given as a per cent of the marked price. 



Cost 

Profit 

Discount by retailer 

1 . 

$ 120 

14f% 

12.5% 

2. 

$ 153 

25% 

20% 

0 
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Cost 

Profit 

Discount by retailer 

3. 

$ 400 

20% 

16*% 

4. 

$ 200 

20% 

16*% 

5. 

$ 100.98 

25% 

14% 

6 . 

$ 209 

50% 

33*% 

7. 

$ 500 

m% 

H*% 

8. 

$ 700 

12.5% 

20% 

9. 

$ 384 

14 % 

25% 

10 . 

$ 552 

20% 

20% 

11 . 

$1980 

22*% 

10% 

12 . 

$2160 

25% 

20% 
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USES FOR EXPONENTS 


Compound interest, annuities, bonds, and insurance are 
studied in courses in mathematics of finance and each 
of them deals with problems that would be quite long 
and difficult if only ordinary arithmetic processes were 
used. Much of the work is simplified if one can handle 
exponential expressions readily; additional simplification 
is afforded by use of logarithms. A familiarity with ex¬ 
ponents is needed in learning how to use logarithms. Con¬ 
sequently we shall present the basic laws of exponents. 
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LAWS OF EXPONENTS 


The definition of a positive integral exponent was given in Chapter 1, as 
were laws for use in multiplication and division of exponential expres¬ 
sions. These will be reviewed here and others will be added. 

In a", the letter a is called the base and n is its exponent which tells 
how many times to use the base as a factor. Thus, 7 3 = (7) (7) (7). 

By use of the definition, we have 

a m = aa ... to m factors 

and 

< 2 " = aa ... to n factors 

Hence 

a" a" = aa .. . to (m + n) factors 
= a m+n 

and 

a m 

— = aa . . . to (m — n) factors 
a" 

= a m ~* m > to 
W e can now state again that 

(1) a m a " = a m+n 
and 

(2) — = a* - " m > n 

o" 

If stated in words, (1) and (2) become: In multiplying two powers of the 
same base, toe add the exponents. In dividing one power of a base by another 
power of it, toe subtract the exponent of the denominator from that of the 
numerator. 

Example 1. a: 5 x 3 = x 5+3 = x 8 

2*7 

Example 2. = x 7 ~ 2 = x 6 

If we make use of the definition of an exponent, we have 
(ab) n = ( ab ) (ab) ... to n factors 

= (aa ... to n factors) (bb ... to n factors) 

_ Q n 
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Hence, we know that 

(3) ( ab )■ = a" b n 

This, in words, is: In order to raise the product of two factors to a power, we 
raise each factor to that power. 

Example 3. (3x) 4 = 3* x 4 = 8lx 4 

Using the definition again gives 

a a . 

= 7T-..t on factors 
O 0 

_ a a ... to n factors 
b b . . . to n factors 
ar 
~ b n 


Therefore, we know that 



and can say: In order to raise a fraction to a power, we raise the numerator 
and denominator to that power. 

Example 4- 

We shall now see how to raise a power to a power. 

By definition 

(a m )" = a" a" ... to n factors 
= a mn 

Hence, we see that 

(5) (a m ) n = a mn 

and can say: The exponent of a power of a power of a number is the product 
of the exponents of the two powers. 


Example 5. 

Q/ 3 ) 2 = y a since (3) (2) = 6 

Example 6. 

(2a 4 ) 3 = 2 3 (a 4 ) 3 = 8a 12 

Example 7. 

(x 3 y 4 ) 2 = (x 3 ) 2 (y 4 ) 2 = x c y* 
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Exercise 5-1 

Perform the indicated operations. 


1. 2 s 

2. 

3* 

3. 

5 4 

4. 

7 s 

5. 2 1 2 s 

6. 

3 3 3 s 

7. 

5 l & 

8. 

72 72 

« 2 7 

10. 

9 7 

11. 

7® 

12. 

5* 

9. 2 s 

95 

7* 

5 s 

13. [(2) (3)]* 

14. 

1(5) (3)] 2 

15. 

[(2) (5)]® 

16. 

[(2) (7)1* 

/ 3\« 


/ 5\* 


/6\ 2 


/ 5\8 

n. (2) 

18. 

(7) 

19. 

(7) 

20. 

(3) 

21. (2*)* 

22. 

(3»)> 

23. 

(2»)» 

24. 

(3 4 ) 2 

25. m ? m i 

26. 

a 8 a 4 

27. 

6“ 6* 

28. 

c'c* 

32a* 6* 

30. 

45a 8 6® 

31. 

72r l9 s ’ 

32. 

81m 8 p 5 

a ‘ Sa'P 

15a 5 6 s 

18r 7 8® 

27m® p 2 

33 a til 8 

33- (i + i )2 

34. 

(1 + i)» 

(1 +»’) 7 

35. 

1.02* 

1.02 

36. 

1.05* 

1.05® 

37. x 5 " x" -1 x*“* 



38. 

(a l x) 2 (ax 1 )* 



39. 6" +1 



40. 

(a*x 1 )* 4- (a 2 x) 4 



tru ZERO AND NEGATIVE EXPONENTS 

The meaning of zero as an exponent and of negative exponents will be 
such that we can continue using the laws that have been used in connection 
with positive integral exponents. 

To decide on the meaning to assign to a 0 , we shall use (2) of Section 
5-2 with m = n. Thus, we get 

CL n 

— = a"~" = fl°. a ^ 0 
a" 

d n 

However, — = 1, since it is a quantity divided by itself. 

cl 

Consequently, we say that 
(1) «° = 1 

To obtain a meaning for a~", we shall multiply and divide it by a". This 
is equivalent to multiplying by 1. Thus 

a" 

a - " = ar n — 
a" 
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= — by use of (1) of Section 5-2 
a” 

1 _ 

a" 

Consequently, in order to be able to continue to use (1) of Section 5-2 in 
multiplication, we say that 



Example 1. 5° = 1 

Example 2. 3 -2 = -p “ 7^ 

Quite often, we have to deal with an expression that contains one or 
more negative exponents. In such situations, we eliminate each negative 
exponent as shown in the next example. 


Example 3. 


„ 2 — x~ 3 

Express —^ 5 — 


without negative exponents. 


Solution. We can eliminate the x~ 3 by multiplying by x 3 and can offset 
this by dividing by the same thing. Furthermore, we can get rid of y~ 2 by 
multiplying the denominator by y 2 and can offset this by multiplying the 
numerator by y 2 . Thus 

2 ~ x~ 3 = 2 - x~ 3 x 3 y 2 
y~ 2 IT 2 x 3 y 2 


_ 2sV - x ~ 3+ V 

y—2+2^3 

2x 3 y 2 — y 2 
x 3 


since jfi = y° = 1. 



FRACTIONAL EXPONENTS 


We defined a positive integral exponent in Section 5-2 and extended the 
definition to include negative integers in Section 5-3. Now let us examine 
the meaning and use of fractional exponents. If (1) of Section 5-2 is to 
hold for fractional exponents, we must have 
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a 1/( 'a ,/ «... to ^ factors equal to a 

since — + to g terms is 1. 

9 9 

Thus, a 1/8 is one of the q equal factors whose product is a. Such a quantity 
is often called a qth root of a and is written tya. The number q is the index 
and a is the radicand. 

Now if (5) of Section 5-2 is to hold for fractional exponents, we must 
have 

(a 1/ fl)J> = a p/a 

and 


(a*) 1 '* = a p/ « 


Hence, in terms of radicals, we write 

a p/fl = (-^a ) p = a > 0 


If there is a positive qth root of a, it should be used; however, if there is a 
negative one but no positive one, the negative one is used. 


Example 1. 8 2 ' 3 = (^§) 2 = 2 2 = 4 

Example 2. 81 3/ < = (v'fTl) 3 = 3 3 = 27 

Exercise 5-2 

Find the value of each of the following expressions. 

I. 2"* 2. J-i 3. 4~ 2 4. 5"« 

5. 8i'« 6. 4«* 7. W* 8. 64 1/# 

9. 4*' J 10. 27 2/ * 11. 32*'s 12. 81*'< 

Express each of the following without negative exponents. 

13. I" 1 14. jr* 15. a~ l 16. 6~ 2 

17. (x + y)"i 18. (1 + t)-» 19. (1 + t)"5 


20. 

(2x - y)"« 

21. 

1 

x ~2 _ y-1 

23. 

x-2 + r 1 

24. 

X~* - IT* 

x"» 

y~ 2 

26. 

1 - 1.04-> 

27. 

1 - 1.02-7 

1.04-» 

1.02-7 



n. 1 ~ 1 - 03- 2 
1.03- 2 


1 - (1 4- ir 

(1 +t)- 
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Put each of the following in a form that does not contain fractional exponents. 

29. (a+*)*'» 30. 1.03 1/s 31.1.02^ 32. a-** 

Put each of the following in a form that does not contain radicals or negative ex¬ 
ponents. 

33. VL03 34. ^T02 35. <^0)1 

36. v^L04 37. 4/0- + »)"* 38. 4/(1 -f i) s 

39. ^(1 + t)" 5 


40. ^(1 + i)~ 7 


5-5 


PRODUCTS AND QUOTIENTS OF RADICALS 


In order to see how to get the product or quotient of two radicals with 
the same index, we shall express the radical in terms of a fractional ex¬ 
ponent, do the necessary work, and then change the result back in terms 
of radicals- Thus 

4/E 4fb = a"* 6 1 '* 

= ( ab ) l/ « 

= 4/ab 

Consequently, we know that 

4/b = 4/ab 

and can put it in words as: The product of two radicals with the same index 
is a radical with that index and with a radicand that is the product of the 
two radicands. 

Example 1. -\/2 -^16 “ v^32 since (2) (16) = 32 

We shall now find how to get the quotient of two radicals with the 
same index. 

4/a au* (a\ l/ « 

4 /F “ b 1 '* “ \b) 




Hence, we see that: The quotient of two radicals with the same index is a 
radical with that index and with a radicand that is the quotient of the two 
radicands. 


Example 2. 


— \J\h since -y- = 15 
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RATIONALIZING DENOMINATORS AND SIMPLIFYING RADICALS 


It is often desirable to change a fraction with a radical in the denominator 
to an equivalent fraction that has a denominator free of radicals. This is 
called rationalizing the denominator. We shall discuss two such cases. One 
of them is a fraction in which the denominator is a single radical or con¬ 
tains a radical as a factor and the other is the situation in which the 
denominator is the sum or difference of two terms with at least one of 
them a radical. 

If the denominator contains a radical of order q, we change the form 
of the fraction by multiplying the denominator by whatever factor is 
required in order to make it a perfect qth power and then offset this by 
multiplying the numerator by the same thing. 


Example 1. 



multiplying the radicand by — 

o 


Vl5 

5 


Example 2. 



multiplying by jy 


If the denominator is the sum or difference of two terms and at least 
one of them is a radical, we rationalize by making use of the fact that 
the product of the sum and difference of two quantities is the difference 
of their squares. 


Example S. Rationalize the denominator of 

14 

3 — s/2 

Solution. We shall multiply the denominator by 3 + \/2 since that 
will rationalize it; hence, we must multiply the numerator by the same 
thing to keep from changing the value of the fraction. Thus 
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14 


14 


3 — 


_ 3 4- y/2. 

3 — y/1 3+4 

. 14(3 + 4? ) 


since (3 - \fl ) (3 + 4Z ) = 7 

I 

= 2(3+4 ) 

by dividing numerator and denominator by 7. 

To simplify a fraction that includes radicals, we rationalize the de¬ 
nominator and also take out any qth powers that occur in the radicand of 
a radical of index q. Consequently, the final form in Example 2 i9 not the 
simplified form since x 9 = x 7 x z occurs under a radical with 7 as its index. 


Example 4 • Simplify 


v/5 


Solution. 




VTO - i 

- + l rat.onahz.ng 

4§0 + 45 


vlo - 1 y/10 - 1 416 + 


since (410 — 1) (410 +- 1) = 9 


5 yff +- V5 


since 450 = 4(25) (2) = 4§5 4§~ = 54^ 


Exercise 5-3 

Perform the indicated operations in Problems 1 through 24 and take out factors 
from the radicals if possible. 


1. V3 45 
jQO 
5 * 45 
9. 43 vn 


2. 42 47 
6> V3 

10. VT4 456 




13. 4o r 6 

16. V~5o r B 5 V 15o° 6 2 


14. 42^ 


3 . 45 vn 

7 4i5 
7 - >73 
11. VI 43 
V8xV 


, VT5dP 
17, V^ife 


15. 


18. 


4. 43 VT3 

ft ^ 

8 - VT 
12. 45 4T25 
V foy* V 15zV 
>/24j»m~ 1 

4 
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Rationalize each denominator and then take out factors from the radicand if 
possible. 



15 

to. 4J- 



32 4 /.ZjV 

35 

M * 3T75 

s 6 * Tsw? 
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INTRODUCTION 

As pointed out in Chapter 5, there are situations in mathe¬ 
matics of finance that require a considerable bit of 
computation. The amount of physical labor can be ma¬ 
terially reduced if we make use of the concept of the 
logarithm of a number to a base. This is closely related 
to an exponent of a base as seen by the following definition: 

The logarithm of a positive number N to a base b is the 
exponent L that the base must have in order to produce 
the number. 
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Some readers may prefer the following symbolic form of the definition: 

(1) logb IV = L if and only if b L = IV 

Each form of the definition states that the logarithm L is the exponent 
that the base b must have to produce the number N. 

Example 1. logs* 64 = 1 since 64 1 = 64. 

Example 2. logs 64 = 2 since 8 2 = 64. 

Example 3. log* 64 = 3 since 4 3 = 64. 

Example 4 . log™ 64 = ^ since 16 3/2 = 64. 

Example 5. Find N, if logs N = 3. 

Solution. By the definition of a logarithm of a number to a base, we 
know that 5 3 = N; hence, N = 125. 

Example 6. If logs 343 = 3, find b. 

Solution. If we change the given equation to exponential form, we have 
b 3 — 343 — 7 3 ; hence, b =» 7. 

Ex*rcis« 6-1 

Put each equation in Problems 1 through 8 in exponential form. 


1. log* 16 = 2. 

2. log 2 8 = 3. 

3. log 2 128 = 7. 

4. logs216 = 3. 

5. logbl7 = 2. 

6. log 3 ,V = 2.7. 

7. log372 = L. 

8. log a K — 5. 


Put each equation in 

Problems 9 through 16 in i 

logarithmic form. 

9. 3 4 - 81. 

10. 2 7 = 128. 

11 . 5 3 = 125. 

12. 0 5 = 7776. 

13. b 6 = 183. 

14. 3“ = 407. 

15 . 13 1 9 = N. 

16. i* = z. 


Find the value of the letter in each of Problems 17 through 36. 

17 . log*64 = L. 

18. log 3 81 = L. 

19. log255 = L. 

20. Iog2io6 = L. 

21. log25l25 = L. 

22. log 3 * 3 49 = L. 

23. logs 1/9 = L. 

24. log 2 l/64 = L. 

25. log a N = 2. 

26. log*JV = 3. 

27. logs# = — 2. 

28. logo AT *= — 1. 
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29. log&.V = • 

32. log 4 N = —| • 
4 

35. ]o&16 = "o • 


3 

30. logie.V = j • 

33. logfcl 6 = 2 . 

3 

36. log&27 = -n • 


31. logs AT = • 

34. logt 8 = | • 



COMMON OR BRIGGS SYSTEM OF LOGARITHMS 


If the base b is used in determining the logarithms of numbers, we say 
that we have a system of logarithms to the base b. Any positive number 
except one can be used as a base. If 10 is used, we have a common or Briggs 
system. We shall assume in the remainder of this chapter that 10 is the 
base unless another is specified. 



MANTISSA AND CHARACTERISTIC 


Since 10 2 = 100 and 10 3 = 1000, we know that log 100 * 2 and log 1000 = 
3; however, we do not know log 234 since we do not know the power 
to which 10 must be raised in order to produce 234. It seems reasonable 
that log 234 should be between 2 and 3 since 234 is between 10 2 and 10 3 . 
There are tables from which an approximation to the value of log 234 
can be obtained; to four decimal places it is 2.3692. This information can 
be put in exponential form as 

234 = 10 2 3692 


Hence 


2340 = 234(10) - 10 2 3692 X 10 1 = 10 3 3692 

and 


Furthermore 


log 2340 = 3.3692 


and 


.0234 = 234(10-*) = 10 2 - 3692 X 10-* « lO" 2 *- 3692 
log .0234 - 2 -f .3692 


If the logarithm of a number is expressed as an integer plus a positive 
fraction, then the integer is called the characteristic and the positive fraction 
is called the mantissa. 
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Example 1 . The characteristic of log 2.34 is 2 and the mantissa is .3692 
since log 234 = 2.3692. 

The mantissa of the logarithm of a three-digit number can be found by 
use of Table 1 in the back of this book. The mantissa is found by locating 
the first two digits of the number in the column headed by N and then 
looking in line with this and in the column headed by the third digit of 
the number. 

Example £. The mantissa of log 234, except for the decimal point, is 
across from 23 and under 4. Thus, supplying the decimal, we see that it 
is .3692 as used above. 

We shall use the following definition in determining the characteristic: 
The reference position for the decimal point is immediately to the right of 
the first non-zero digit in the number. 

Example 3. The decimal point in 2.58 is in reference position. 

Example 4 • In .0258, the decimal point is two places to the left of ref¬ 

erence position. 

Example 5. The decimal point in 25.8 is one place to the right of ref¬ 
erence position. 

If we multiply a number by 10", the effect is to move the decimal point 
n places to the right if n is positive and n places to the left if n is negative; 
furthermore, if the decimal point is in reference position, the number is 
between 10° and 10*, its logarithm is zero plus a positive fraction, and 
the characteristic is zero. Consequently, we have the following method 
for determining the characteristic of the logarithm of a number: 

The characteristic of the logarithm of N is numerically equal to the number 
of places the decimal point is removed from the reference position. It is positive 
if the decimal point is to the right of reference position and negative if the 
decimal is to the left of reference position. 

Example 6. The decimal point in 76.2 is one place to the right of reference 
position; hence, the characteristic of log 76.2 is 1; furthermore, the cbar- 
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acteristic of log .00296 is —3 since the decimal is three places to the left 
of reference position. This should be written as 7 — 10 in keeping with 
the customary practice of writing a negative characteristic as the appro¬ 
priate positive integer minus 10. 


6*4 GIVEN log N, TO FIND N 

We learned how to find the logarithm of a number in the last section and 
shall now see how to determine the number if its logarithm is given. In 
order to do this, we must locate the mantissa in the body of the table and 
then the sequence of digits in the number is made up of the two digits to 
the left of and the one above this mantissa. The position of the decimal 
point is determined by the characteristic. 

Example 1. Find N if log N = 1.8797. 

Solution. We look for the mantissa in the body of the table and find it 
across from 75 and under 8; consequently, the sequence of digits in N is 
758. The decimal point is one place to the right of reference position since 
the characteristic is 1; hence, N = 75.8. 

If the given mantissa is not in the table, we use the one that is in it and 
closer to the given mantissa than any other entry (unless we want to use 
interpolation, which will be discussed in the next section). 

Example 2. If log N = 9.6565 — 10, find AT. 

Solution. This mantissa is not in the table. The entry nearest it is 6561 
and the corresponding sequence of digits is 453. Consequently N = .453 
since the characteristic is 9 — 10 = — 1. 


Exercise 6-2 

Find the characteristic of the logarithm of each number in Problems 1 through 12. 

1. 3.24 2. 78.2 3. .569 

4. 684 5. 3075 6. .047 
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7. 3295.1 8. .0301 9. .0031 

10 . 61,723 11 . .00059 12 . 6.7205 

Find the logarithm of each number in Problems 13 through 24. 

13 . 5.87 14 . 2.96 15 . 39.9 

16 . 48.7 17 . 987 18 . 403 

19 . 7.23 20 . 60.2 21 . .507 

22 . .0352 23 . .00518 24 . .0505 


Find the value of N in each of Problems 25 through 36 if log N has the given value. 


25 . 1.4031 
28 . 0.5856 
31 . 2.9996 

34 . 7.4860-10 


26. 0.2923 
29. 1.5868 
32. 1.9076 

35. 8.3861-10 


27. 2.3927 
30. 0.0964 
33. 9.9304-10 

36. 8.7188-10 


ITd INTERPOLATION 

If we want to find the logarithm of a number that contains more digits 
than can be read directly from the available table, we resort to a pro¬ 
cedure known as linear interpolation. It will be explained by means of 
two examples. Since the expression “the mantissa of the logarithm of N” 
will be used frequently, we shall abbreviate it by writing ml N. 

Example 1. Use linear interpolation to find log 5472. 

Solution. We make use of the fact that the mantissa of the logarithm 
of a number is not affected by the position of the decimal; hence we add a 
zero to 547 and to 548 so as to have four-digit numbers since the given 
number has four digits. We know that 5472 is between 5470 and 5480; in 
fact, it is of the way from 5470 to 5480. We now assume that ml 5472 
is .2 of the way from ml 5470 = .7380 to ml 5480 = .7388. The difference 
between ml 5480 and ml 5470 is .7388 — .7380 = .0008 and we want .2 
of it; hence, we want .2(.0008) = .00016 = .0002 to four decimal places. 
We now go this much from ml 5470 toward ml 5480 and have .7380 + 
.0002 = .7382 for ml 5472. Therefore, ml 5472 = .7382 and log 5472 = 
3.7382 since the characteristic is 3. 
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This discussion can be shown in the form of a diagram as: 
ml 6470 = .7380' 



.0002 


ml 5472 = 


.0008 


' ml 5480 = .7388 
~ (.0008) = .00016 

= .0002 to four decimal places 


Hence 


ml 5472 


Therefore 

Example 2. 


log 5472 
Find N if log N 


.7380 + .0002 
.7382 

3.7382 


8.4863 - 10. 


Solution. This mantissa is not in the table; hence, we interpolate between 
the two entries in the table that are closest to it. These entries are .4857 
= ml 306 = ml 3060 and .4871 = ml 307 = ml 3070. The zero was 
added in each case so a9 to have four-digit numbers to interpolate between. 
The remainder of the work will be shown in a diagram: 

/ , ml 3060 = .4857 \ i 

4 ( J .0006 

\ V ml N = .4863' 


10 


ml 3070 = .4871 
.0006 


y .0014 


.0014 


(10) = 4 


Therefore, the sequence of digits in N is 3064. Furthermore, iV = .03064 
since the characteristic of log N is 8 — 10 = —2. 



ROUNDING OFF 


If we are asked to find the logarithm of a number that consists of more 
than four digits by use of the table in this book, we round off to four digits 
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and then interpolate. In order to round off to n significant figures,* we 
shall follow the usual practice: 

( 1 ) Replace all digits beyond the nth by zeros. 

(2) Consider the decimal fraction made up by placing a decimal point at 
the left of the replaced digits. If this is less than .5, leave the nth digit as it is. 
If the fraction is greater than .5, increase the nth digit by 1. If the fraction is 
.5, leave the nth digit unchanged if it is even and increase it by 1 if it is odd. 

Example 1 . 477863 rounded off to four figures is 477900 since .63 >.5 . 

Example 2. 477849 rounded off to four figures is 477800 since .49 <.5 . 

Example 3. 47785 rounded off to four figures is 47780 since the fourth 

digit is even. 

Example 4 . 47735 rounded off to four figures is 47740 since the fourth 

digit is odd. 


Exercise 6-3 

Find the logarithm of each number in Problems 1 through 8 by interpolation. 

1 . 257.8 2 , 32.76 3 . 1.884 4 . 90.37 

5. 3892 6. .05401 7. .2979 8. 7354 

If log N is as given in Problems 9 through 16, find N to four figures. 

9 . 1.2366 10 . 2.7843 11 . 0.2875 

12 . 3.7184 13 . 9.1862-10 14. 8.4239-10 

15 . 9.6446-10 16 . 7.3859-10 

Round off the number in each of Problems 17 through 24 to four figures. 

17 . 34276 18 . 50.9723 19 . 73.285 

20 . 7.3275 21 . 67.365 22 . 67.355 

23 . 491.874 24. 20.3914 

Round off the number in each of Problems 25 through 32 to four figures and then 
find the logarithm by interpolation. 

25 . 12.345 26 . .013579 27. 9.7634 

28 . 79.848 29 . 36.938 30 . 872.53 

31 . .025935 32 . 43.292 

•All digits except zero are always significant; zero iB never significant if on the left, is 
always significant if between two other digits, and may or may not be significant if on 
the right. 
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II 



COMPUTATION THEOREMS 


We shall now make use of the laws of exponents in order to obtain several 
theorems for use in computation with logarithms. 

We shall first see how to determine the logarithm of the product of 
two factors. If we represent the factors by 

(1) M = b m and N = b H 
then 

(2) log bM = m and log*.V = n 
Consequently 

logfcMAT = logfc6 m 6" 

= logb& m ' H ‘ adding exponents 
= m -f- »i definition of a logarithm 

Now, using (2), we can write 

(3) logbMN = logtM -I- logbN 

and put it in words as: The logarithm of the product of two factors is equal 
to the sum of the logarithms of the two factors. 

This can be extended to any number of factors. Thus, log MNP = 
log(MN)P — \og(MN) 4- log P = log M + log N 4- log P. 


Example 1. Use logarithms to find the value of P = (5.43) (27.8). 


Solution. 


Hence 


log P = log (5.43) (27.8) 

= log 5.43 4- log 27.8 using (3) 

= 0.7348 4- 1.4440 using the table 
= 2.1788 adding 

P = 151 to three figures 


To find a formula for the logarithm of a fraction, we shall use (1) and 
(2) above and let the fraction be ^ , then 


. M . 6- 

AT °^6 n 

= log* 6"* -1 * 
= m — n 


using (1) 

subtracting exponents 
definition of a logarithm 


60 


LOGARITHMS 


Digitized by 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 6-7 


Now, using (2), we see that 

(4) log t N 

and can say that: The logarithm of a fraction is equal to the logarithm of the 
numerator minus the logarithm of the denominator. 


37 6 

Evaluate Q = j-jr by use of logarithms, 
i n i 376 

logo = log 

= log 37.6 — log 1.45 
= 1.5752 - 0.1614 
= 1.4138 

Hence 

Q = 25.9 to three figures 


using (4) 
using the table 
subtracting 


Example 2. 
Solution. 


As a third computation theorem, we shall find a formula for the log¬ 
arithm of a power of a number. We shall represent the number by N — b H 
and the power by p. Then N p = (b n ) p = b’ m and 

log b N p = log6 b™ 

= pn 

Hence 

(5) lo gi N p - p logtJV 

since n = logiJV. Equation (5) can be put in words as: The logarithm of a 
power of a number is equal to the exponent of the power times the logarithm 
of the number. 


Example S. 
Solution. 


Hence 


Evaluate R = 3.78 4 by use of logarithms. 

log R = log 3.78 4 

= 4 log 3.78 using (5) 

= 4 (0.5775) using the table 
= 2.3100 multiplying 

R = 204 to three figures 
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LOGARITHMIC COMPUTATION 


There are some possible difficulties against which the reader must be 
warned in using the three computation theorems illustrated in the last 
section. 

If the denominator of a fraction is larger than the numerator, then the 
logarithm of the fraction is negative including a negative fraction; con¬ 
sequently, we cannot find the number by use of the available table 9ince 
each fraction in it is positive. This situation can be avoided by adding 10 
to the logarithm of the numerator and subtracting 10 from it. 

n , • 7 84 

Example 1. If we use logarithms to evaluate Q = tt— . we have 

25. 0 

i n i 784 
l0g Q = l0 * 25^ 

= log 7.84 — log 25.6 

We shall look up these logarithms and put one under the other and have 

log 7.84 = 0.8943 
log 25.6 = 1.4082 
log Q = 

where log Q is to be found by subtraction. If this is done, we get a negative 
value for log Q but can keep from getting a negative fraction by adding 
10 to log 7.84 and subtracting 10 from it. Thus we have 

log 7.84 = 10.8943—10 adding and subtracting 10 
lo g 25.6 = 1,4082 
log Q = 9.4861 — 10 subtracting 
Hence, using the table, we see that 

Q = .306 

There is another situation in which we may be led to a negative fraction 
in computing with logarithms. It comes about when we are using the 
logarithm of a power of a number in extracting a root, as can be done by 
making use of the fact that 

a^/.V *• = t\ r » r t 
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Example 2. If we use logarithms to evaluate R = ^ 805 , we have 

log R = log \/.805 = log .805 1/3 - ^ log .805 

(1) = J (9.9058-10) 

= 3.3019 - 3.3333 
= -.0314 

This, however, is a negative fraction and cannot be used in connection 
with our tables. This situation can be avoided by adding and subtracting 
any number within the parentheses in (1) so that the total subtracted is 
divisible by 3. Thus, we can add and subtract 20 in that equation and have 

log R - J (29.9058 - 30) 

= 9.9686-10 

Therefore, use of the tables enables us to say that 

R = .930 


Exarcise 6-4 


Express each logarithm 
of logarithms. 

in Problems 1 through 8 in 

terms of the sum and difference 

1. log ab 

2. log 2 cd 

3. log c 2 d 

4. log j- 

5. log f 


7. log ifab 

8. log s/f 


Use logarithms to find the value, to three digits, of the combination of numbers 

in each of Problems 9 through 24. 


9. (38.2) (2.17) 

10. (7.84) (5.93) 

11. (22.2) (33.3) 

12. (.801) (975) 

68.5 

3.84 

41.2 

14, 4.83 

92.7 

518 

(25.7) (3.02) 

15, 81.5 

lb. 72 .9 

17 * —TO- 

(973) (.128) 

30.9 

20 _. .. 

18 - 70 

19 * (27.1) (1.58) 

(2.80) (.103) 

21. V937 

22. ^723 

23. 


24. VU& 
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Use logarithms and interpolation to find the value, to four figures, of each com¬ 
bination of numbers in Problems 25 through 32. 


25. (12.58) (7.634) 
27. (48.37) (61.42) 

29 ^ 

41.34 

31. -/3L72 


26. (79.38) (.2726) 
28. (.8059) (.3857) 

28 47 
30, 357.3 

32. 
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CONSTANTS AND VARIABLES 


We have had various experiences in which we knew the 
values of certain quantities and were to find the value 
or values of others by use of the ones that were known. 
For example, if we know the radius and height of a right 
circular cylinder, we can find its volume by use of the 
equation V = m^h where V represents volume, r stands 
for the radius, and h is the height. If the cylinder has 
a radius of 4 inches, then V — 16rA. If we think of the 
cylinder as being filled by pouring water into it, we 
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have a situation in which the number r never changes, the quantity, r 
has the value 4 in this discussion, and h may have any value from zero 
to the height of the cylinder. These types of quantities are called constants 
and variables and may be defined as follows: 

A constant is a quantity that does not change in value during a discussion 
and may never change. 

A variable is a quantity that may have any valve within a given range or may 
have any value. 

Example 1 . The value of 2 and of \/T never change; hence, they are 
constants. 

Example 2. The value of the circumference of a given circle does not 
change; hence, it is a constant as long as the discussion is restricted to 
one circle. 

Example 3. The angle of elevation of the sun and the amount of water 
in a cistern vary and are variables. 



FUNCTIONS 


The volume of a right circular cylinder of radius 4 and height h is 
(1) V = 16t* 

as given in the previous section; hence, the value of V depends on the 
value of h and is determined if a value is assigned to h. This type of situation 
is described in mathematical language by saying that “V is a function 
of h” The concept of a function is important in mathematics and is defined 
by saying that one variable is a function of another if a value is determined 
for it when a value is assigned to the other. There may be physical or 
other reasons why the range of values that can be assigned is limited. In 
the case of the cylinder whose volume is given by (1), the range of values 
for h is from zero to the height of the cylinder. It is common practice to 
indicate that one variable is a function of another by putting the second 
one in parentheses and placing it immediately after the first. Thus, y(x ) 
indicates that y is a function of x. If we want to show just how y depends 
on x we equate y{x) to a specific combination of x’s. Finally, to show that 
x has been given a particular value, we replace x in each member of the 
equation by that value. 
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Example 1 . If y(x ) = 3x 2 — 5x -|- 6, then 

2/(2) = 3(2) 2 - 5(2) + 6= 12- 10+ 6 = 8 
as obtained by replacing x by 2 and simplifying. 

Example 2. If «(() = f 3 — 51 + 1, then 

s(4) = 4 3 - 5(4) + 1 = 64 - 20 + 1 = 45 

and 

s(2x) = (2x) 3 — 5(2x) + 1. 

One variable may be a function of several others. 


Example 8. The symbol s(n, i) indicates that 5 depends on n and i; 
furthermore 


«(n, t) 


(1 + i)» - 1 
i 

shows the combination of n and i that gives s. Finally, if we want to re¬ 
place i by .03 and n by 2, we write 

1.03 2 - 1 


s(2, .03) = 


.03 


1.0609 — 1 expanding 1.03 2 

m 

= 2.03 


Exarcis* 7-1 

1. If V{x) = 2r - 3, find 2/(1), 3), j/(±). 

2. If y(x) = 3x + 2, find y(0), y(- 1), j/(-|). 

3. If r(«) = 6s — 5, find r(l), r(^), r(3). 

4. If <(u) * I2u - 7, find t( 2), «(+), *(0). 

5. If j/(i) = x* - x + 2, find y(2), y(l), i/(*). 

6. If y(x) = 3x* — 6x + 1, find y( 2), y(— 1), y($). 

7. If 0(/) = 16£ - 12f + 3, find 0(2), 0(0), gQ). 

8. If F(f) = 2r s - 3r + 1, findF(3), F( 1), F(*). 

9. If F(z, y) - 3* - 4y + 1, findF(2, 1),F(0, *). 

10. IfFOr, y) = 2x - y - 3, findF(l, -1),F(+ 1). 

11. If F(r, «) = 4r - 6« + 5, find F(0, 0), F(+ *). 

12. IfF(r, •) = 2t; + 38 + 2, findF(3, -2),F(+ 1). 
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13. If r(«) = a 3 — 8 + 1, find r(x + 1), r(2x — I). 

14. If $(t) = 61* — 10/ + 3, find «(x 4- 2), a(x — 1). 

15. If ff(l ) = $* + 3t, find p(z — 3), ?(* + 1). 

16. If F(A) = 2h* - 5A - 1, find W(h - 2), 1T(2A - 1). 

17. If l(a, r, n) - or- 1 , find f(2, 2, 5), 1(1, 3, 4). 

IS. If l(a, d, n) - a + (n - l)d, find I(-3, 2, 7), 1(2, -1, 6). 

19. If 5(n, a, l) = ^ (a + 0, find 5(6, -3, 7), 5(4, 1, 10). 

20. If S(a, r, 0 - 5"^T' 611(1 ^ 2 > 32 )« S < 3 ' “ 2 > **>• 

21. If 5(P, t, n) - P(1 + t)« find S(200, .04, 3), S(400, .02, 2). 

22. If 4(5, i, n ) - S(1 + »)—, find 4(300, .05, 2), 4(500, .03, 3). 

23. If S(R, t, n) - 72 (1 + l j" ~ 1 , find S(50, .03, 2), 5(70, .04, 3). 

24. If 4(fl, i, n) = R 1 ~ ( l . + , find 4(90, .01, 3), 4(130, .03, 4). 

25. If F(x) « 2x7 ~f*~ 3 , find F( 3), F( 0), F(-l). 

<3 r J _ o_ _ e 

26. Ifpfx) =—- j -, find 0(-l), f(0), 

27. If 8(t) --, find *(—2), #(*), *(3). 

28. If h(u) - T 2 - find M2), Mi), *<1.5). 

7-3 THE RECTANGULAR COORDINATE SYSTEM 

In order to locate a point in a plane, we give its distance and direction 
from each of two perpendicular lines. These lines are ordinarily taken as 
a horizontal and a vertical and are called the X and Y axes, respectively, 
as indicated in the accompanying figure. The point of intersection of the 
axes is called the origin. Distances measured to the right or up are con¬ 
sidered to be positive whereas those measured to the left or down are 
called negative. The directed distance of a point from the Y axis is called 
the abscissa and the directed distance from the X axis is called the ordinate. 
The abscissa and ordinate are called the coordinates of the point and are 
written as a pair of numbers separated by a comma and enclosed in 
parentheses. The abscissa is always written first. The four portions into 
which the axes divide the plane are called quadrants and are numbered 
I, II, III, and IV as shown in the figure on the next page. 

68 FUNCTIONS AND GRAPHS 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 7-3 


B(—1.4) • 


Y 


II -■ I 

X 

H-1—I—I I I I 1—► 

III IV 9 

A (3. — 2) 


Example 1. The point that is 3 units to the right of the Y axis and 2 
units below the X axis is designated by (3, —2) and is shown as A in 
the figure. 

Example S. The point (—1, 4) is one unit to the left of the Y axis and 
4 units above the X axis and is shown as B in the figure. 



GRAPHS AND ZEROS OF FUNCTIONS 


To locate a point that is on the graph of a function, we assign a value to 
the independent variable x, compute the corresponding value of the de¬ 
pendent variable y, and plot the point (x, y). This procedure is repeated 
until we have located any desired number of points. The range of values 
assigned to x should be such as to give the entire graph or the desired 
portion of it. After the coordinates of the points have been determined 
and the points located, a smooth curve is drawn through them; this is 
called the graph of the function. Each value of x for which y is zero is 
called a zero of the function. 

Example 1. Sketch the graph of y(x) — 2x — 5. 

Solution. We shall assign only three values to x since the graph is a 
line. If we replace x by — 1 in y(x), we get y(— 1) = (2) (— 1) — 5 = — 7 . 
This information is listed in the table below along with the coordinates 
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of other points on the graph. If x = 2, then y{2) = (2) (2) — 5 = — 1; 
similarly, i/(4) = (2) (4) — 5 = 3. 


X 

-l 

2 

4 

y 

-7 

-1 

3 


Finally, we get the graph by locating each point ( x, y ) that is indicated 
in the table and then drawing a smooth curve through them as shown in 
the figure below. The graph appears to cross the X axis at x = 2.5; hence, 
we say that x = 2.5 is the zero of the function. 



Example 2. Sketch the graph and estimate the zeros of y(x) = 2x 2 4- 
5x — 4. 

Solution. We shall begin by assigning several values to x and computing 
each corresponding value of y. Thus, if x = —4, we have y{— 4) = 2( — 4) 2 
-f (5) ( —4) — 4 = 8. This and other pairs of values are shown in the 
table. 


X 

-4 

-3 

-2 

-1 

0 

1 

2 

y 

8 

-1 

-6 

-7 

-4 

3 

14 
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If we locate these points and draw a smooth curve through them, we 
get the curve shown above. It appears to cross the X axis for x = — 3.2 
and i — .7; hence, we say that these are the zeros of the function. 


Ex«rcit« 7-2 

Locate the following points or tell the quadrant in which each lies if k is positive. 

1. (3, 4), (2, -1), (-1, 2), (A, k), (A, -A). 

2. (2, 7), (-2, -3), (4, 0), ( — A, A), (-A, -A). 

3. (5, -1), (0, -2), (0, 0), (A, -1), (—A, 4). 

4. (-3, -4), (-6, 1), (2, -3), (3, -A), (-2, -A). 

Sketch the part of the graph of each of the following functions that corresponds 
to the given range on x. Estimate the zeros. 


5. y(z ) = 3x — 4, 

x = — 1 to x = 3. 

6. y(x) = 5x — 9, 

x = — 1 to x = 3. 

7. y{x) = 2x -F 7, 

x = —4 to x = 0. 

8. y{x) = 3x -F 8, 

x = —5 to x = 1. 

9. y{x) = 8x 4- 5, 

x = — 2 to x = 1. 
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10. y(x) = 5x + 11, * = -4 to * - 0. 

11. y(x) = 6x - 7, x = -1 to x = 3. 

12. y(x) — 2x — 7, x = 1 to x = 5. 

13. j/(x) = x 2 - 3x + 1, i = -1 to x = 4. 

14. y(x) = x 2 - 5x + 3, x = -1 to x = 5. 

15. j/(x) = 2x 2 + 3x - 1, x = -3 to x = 2. 

16. y(x) = 2x 2 + x - 2, i = -3 to x = 3. 

17. y{x) = 3x 2 - 5x - 3, x - -2 to x = 3. 

18. y(x) = 3x 2 + 8x - 4, x-4 to x = 2. 

19. y(x) = 4x 2 +' 4x — 5, x — —4 to x = 3. 

20. y(x) = 4x 2 - 5x - 4, x = -2 to x - 3. 
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Progressions, the binomial 
theorem 

ARITHMETIC PROGRESSIONS 

Any collection of things is called a set. If a set is arranged 
in a definite order, we call it a sequence. If a sequence is 
such that each term after the first can be obtained from 
the one immediately preceding by adding a fixed number, 
the sequence is called an arithmetic progression and the 
fixed number is called the common difference. 

Example 1. —2, 1, 4, 7, 10 is an arithmetic progression 

since each term, after the first, can be obtained from the 
one immediately preceding by adding the number 3. 
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In working with arithmetic progressions, it is customary to let 

a = the first term 
d = the common difference 
n = the number of terms 
l = the last or nth term 
s = the sum of the n terms 
If we do this, the progression becomes 

a, a 4- d, a + 2d, . . ., a -1- (n — l)d 

as seen by adding d to the first term a, then adding d again and again 
until we have reached the nth term by adding the common difference 
(n — 1) times. We then have 

(1) / = « + (n - l)d 
and can indicate the sum by 

(2) $ = — I)d 

If we start with l and obtain the progression by subtracting d from it, 
then subtracting again and again until (n — 1) subtractions have been 
made, we can write 

(3) s — l -\-1 — d l — 2d -f - . .. + / — (n — 1 )d 
Now, adding corresponding members of (2) and (3), we see that 

(4) 2s = (a 4- 0 4- (a 4- 0 4- • -. 4- (a 4- l) to n terms 

= n(a + Z) 

since for each d in (2) — d occurs in (3) and since there are n terms in the 
progression. If we divide each member of the second form of (4) by 2, we 
find that 

(5) s = ^ (a + 0 

is a formula for the sum of an arithmetic progression. The form of this 
equation can be changed by replacing l by its value as given in (1). Thus 

s=^[a + a + (n- 1 )d\ 

or, collecting terms, 

(6) s = ^ [2a + (n - 1 )d] 

is a variation of the formula for the sum of an arithmetic progression. 
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Example 2. Find the sum of an arithmetic progression of 11 terms if 
the first one is —5 and the common difference is 3. 

Solution. In finding the sum, we shall use (6) since we know the value 
of each letter in the right-hand member of it. The values are n = 11, 
a = —5, and d = 3; hence, (6) becomes 

s = ^[2(-5) + (ll - 1)3] 

= ^ (-10 + 30) 

= 110 

Example 3. A college graduate accepts a position that pays $310 per 
month with an agreement that he is to receive a raise of $10 per month 
at the beginning of each month for a year. How much does he receive for 
his work during the first year with the company? 

Solution. The monthly sums form an arithmetic progression since each 
can be obtained from the one immediately before it by adding $10. The 
progression is such that a = $310, d = $10, and a = 12; hence, (6) becomes 

s = y[2($310) + (12 - 1)$10] 

= 6 ($620 + $110) 

= $4380 


Exarchs $-1 


Find the terms of each arithmetic progression described in Problems 1 through 8. 


1. a = 1, d = 2, n = 7. 

3. a — — 9, d = 3, n = 8. 

5. a — 3, 2nd terra = 5, n = 6. 

7. a = — 1, 3rd term = 3, n = 7. 


2. a = 8, d = — 3, n = 6. 

4. a = — 1, d = —2, n = 5. 

6. a = 2, 2nd term = 3, n = 8. 

8. o = 4, 3rd term = 0, n = 6. 


Find the nth term and the sum of the terms in each of Problems 9 through 16. 


9. o = 2, d = 1, n = 11. 10. a = 3, d = — 1, n = 7. 

11. a = 7, d = —2, n = 9. 12. a = —5, d = 2, n = 8. 

13. a = — 3, 2nd term = — 1, n = 8. 14. a =* 6, 2nd term = 3, n = 7. 

15. a = 12, 3rd term = 7, n = 9. 16. a = 15, 3rd term = 8, n = 9. 

17. Find the sum of all odd integers from 1 to 49, inclusive. 
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18. Find the sum of all even integers between 1 and 51. 

19. Find the sum of all integral multiples of 3 between 13 and 103. 

20. Find the sum of all positive integral multiples of 7 that are less than 138. 

21. If a boy got 10 cents for delivering the first of 15 packages and 1 cent more 
for each than for the one just before it, how much did he get for delivering all 
of them? 

22. A student is to be hired for 13 days during the Christinas holidays. He 
has the choice of working for 89.25 per day or of getting $6 the first day and 
an increase of 8.50 per day each day. Which should he choose and how much 
will he profit by the choice? 

23. A van owner was given a choice between taking a customer’s household 
goods from Houston to El Paso for 8600 or receiving 86 for the first hundred 
miles and 820 more for each hundred than for the last. Which should he choose 
if it is 800 miles from Houston to El Paso? How much would he gain by the 
choice? 

24. If a body falls 16 feet the first second, 48 the second, 80 the third, and 
continues to increase at that rate, how far will it fall in the 9th second and 
how far in 9 seconds? 



GEOMETRIC PROGRESSIONS 


If a sequence is such that each term after the first can be obtained from 
the one immediately preceding by multiplying by a fixed number, the 
sequence is called a geometric progression and the fixed number is called 
the common ratio. 

Example 1. The sequence 2, —6, 18, —54, 162 is a geometric progression 
since each term can be obtained from the immediately preceding one by 
multiplying by — 3. 

When working with geometric progressions, it is customary to let 

o = the first term 
s = the sum of the terms 
n = the number of terms 
l = the last or nth term 
r = the common ratio 
If we do this, the progression becomes 

o, ar, ar 2 , . . . , ar"’ 1 
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as seen by multiplying the first term a by r, then multiplying by r again 
and again until we have reached the nth term by multiplying by the 
common ratio (n — 1) times. We then have 

(1) I = or* -1 
and can indicate the sum by 

(2) s = a -(- ar -|- ar 2 -f . .. + ar" -1 
Furthermore 


(3) 


rs = ar 4- ar 2 4- ar 3 4- . . . 4- ar* 


as seen by multiplying each member of (2) by r. Now, subtracting each 
member of (3) from the corresponding member of (2) gives 

(4) s — rs ~ a — ar" 


since all other terms cancel out. Finally, factoring the left member of 
(4) into «(1 — r) and dividing by 1 — r, we see that 


(5) 


8 


a — ar" 
1 - r 


is a formula for the sum of a geometric progression. The form of this 
equation can be changed by writing ar" as rar* -1 and then replacing 
ar* -1 by l from (1). Thus, we get 



as another form for the sum of a geometric progression. Whether (5) or 
(6) is to be used at any time is determined by the things that are known. 


Example 2. Find the 10th term and the sum of the terms of a geometric 
progression of 10 terms if the first term is 3 and the common ratio is —2. 

Solution. In this problem, we know that n = 10, a = 3, and r = — 2. 
Substituting these values in (1) gives 

l = 3( —2) 9 = -1536 

We can now use either (5) or (6) to find s. If we use (6), we have 

3-(-2) (-1536) 

* " 1 " (~ 2 ) 

= -1023 
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Exarcis* 8-2 

Find the terms of each geometric progression described in Problems 1 through 8. 

1. a = 1, r = 2, n = 6. 2. a = 2, r = 2, n = 7. 

3. o = 128, r = j[, n — 8. 4. a = 15,625, r = .2, n = 8. 

5. a = 2nd term = iV> n = 6- 6. a = 2nd term - -j^, n = 9. 

7. a = 81, 3rd term = 9, n = 7. 8. a = 256, 3rd term = 16, n = 6. 

Find the nth term and the sum of the terms in each of Problems 9 through 16. 

9. a = r = 2, n = 6. 10. a = r = 5, n = 5. 

11. a = 243, r = —fr, n = 7. 12. a = 512, r = n = 9. 

13. a = 27, 2nd term = — 9, n = 5. 14. o = 2nd term = y, n = 5. 

15. a = 64, 3rd term = 16, n = 7. 16. a = 3125, 3rd term ■= 125, n = 8. 

17. Find the sum of all positive integral powers of 2 that are less than 1025. 

18. Find the sum of all positive integral powers of 3 from 3 to 3 10 , inclusive. 

19. Find the sum of all positive integral powers of 4 from 4 to (4) e . 

20. Find the sum of all positive integral powers of { from { to 

Find an expression for each sum by use of (5) or (6) of Section 8-2. 

21. 1 4 1.03 -I- 1.03* 4 1.03* 4 1.03 4 4 1.03 5 . 

22. 1 + 1.04 + 1 042 4 1.04* 4 1.04*. 

23. 1 4 1.01 4- 101* 4 1.01* 4 ... 4 1.0l» 7 . 

24. 1 + 1.02 4 1.02* 4 1.02* 4 ... 4 1.02 1 *. 

25. 1 + 1.02 -1 + 1.02-* 4- 1.02"* 4 1.02" 4 . 

26. 1 4- 1.04-1 4 1.04“* 4- 1.04~* 4- 1.04" 4 -4 1.04~*. 

27. 1 4 1.01-1 4- 1.01-* 4 ... 4- 1.01“l». 

28. 1 4 1.03-1 4 1.03-* 4 ... 4 1.03-u. 

29. A blacksmith received 1 cent for the first nail used in shoeing a horse, 2 
cents for the Becond, 4 cents for the third, and so on for the 16 nails used. How 
much did he get in all? 

30. A boy had a 10-day holiday and was given the opportunity of working for 
5 cents the first day and twice as much as on the previous day for each day 
thereafter. Instead of taking this job, he accepted another at $5 per day. How 
much did he lose by this choice? 

31. Twelve men are fishing from a pier. The first is worth $1000, the second 
$2000, the third $4000, etc. How many millionaires are fishing there? 

32. If there are no duplicates, find the number of ancestors that a pair of twins 
have in the six generations immediately preceding them. 
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EXPANSION OF A BINOMIAL WITH POSITIVE INTEGRAL EXPONENTS 


We can obtain the following expansions by raising each binomial to the 
indicated power: 

(z + y) 1 = x + y 

(x + y) 2 = x 2 + 2xy + y 2 

(z + y) 3 = x 3 + 3 x 2 y + 3 xy 2 + y 3 

(x -I- y)* = x 4 + 4z 3 i/ + 6 x 2 y 2 -f 4 xy 3 + y* 

(x 4- y) 6 = x fi + 5 x 4 y + 10x 3 y 2 + lOz 2 ^ 8 + bxy* + y 6 

By referring to the above expansions, we can readily see that the fol¬ 
lowing properties of the expansion of (z 4- y) n hold for n = 1,2, 3, 4, and 5: 

(1) The sum of the exponents of z and y in any term is n. 

(2) The first term in the expansion is z" and the exponent of z decreases 

by 1 from term to term. 

(3) The second term in the expansion is nz" _, y and the exponent of y 
increases by 1 from term to term. 

(4) If the coefficient in any term is multiplied by the exponent of x in 
that term and the product divided by the number of the term, the co¬ 
efficient of the next term is obtained. 

(5) Two terms that are equidistant from the ends of the expansion 
have the same coefficient. 

We have shown these properties to hold only for n = 1, 2, 3, 4, and 5, 
but they do hold and we shall use them in all cases for n a positive integer. 


The theorem that states they are true in all cases is called the binomial 
theorem. If we use it or the above properties to expand (z + y)", we obtain 


(x 4- y) n = x n 4- nx' ,_1 y + 


(rt) (n - l)y"- 2 y 2 

(1) (2) ^ 


n(n — 1) (n — 2)*" -3 y 3 
(1) (2) (3) 

This is called the binomial formula . 


4- • • • 4 nxy n ~ v + y n 


Example 1. Find the expansion of (2a 4- b) 7 . 
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Solution. We could find the expansion by using the binomial formula 
but shall find it by making use of the four properties listed above. Ac¬ 
cording to properties (2) and (3), the first two terms in the expansion are 

(2a) 7 and 7(2a) 8 6 

If we indicate the sum of these two terms and find two others by use of 
property (4), we have 

<W* + V (2o) 6 6 + + M y 4 * 3 

= (2a) 7 4- 7(2a)®6 + 21(2a)®6 2 + 35(2a) 4 b 3 
as the first four terms in the expansion. The coefficients of the other 
four terms are the same as these by use of property (5), since corresponding 
to each of the first four terms one of the last four is the same distance 
from an end; hence, the expansion is 

(2a + 6) 7 = (2a) 7 + 7(2 a)«b + 21(2a)®6 2 + 35(2a) 4 6 3 4- 35(2a) 3 b 4 
+ 21(2a) 2 6® + 7(2a)6 6 + 6 7 
Now, expanding each power of 2a, we have 

(2a + b) 7 = 128a 7 + 448a®6 + 672a®6 2 + 560a 4 5 3 + 280a 3 6 4 
+ 84a 2 6® + 14a6® + b 7 


Example 2. 
Solution. 


Find the value of 1.04 8 . 


1.04 6 = 1® -I- 5(1 4 ) (.04) + 10(1 3 ) (.04) 2 + 10(1 2 ) (,04) 3 
+ 5(1) (.04) 4 + .04® 

= 1 .20 -F .016 -I- .00064 4- .0000128 + .0000001024 

= 1.2166529024 



THE BINOMIAL THEOREM FOR FRACTIONAL 
AND NEGATIVE EXPONENTS 


If n is a fraction or a negative integer there is no end to the number of 
terms in the expansion of (x 4- y) n , since in using property (4) of the 
previous section we never obtain zero for a coefficient. This is seen to be 
true since, if we begin with a fraction or a negative number and subtract 
1 again and again, we never obtain zero. Consequently, we must be content 
with any desired or indicated number of terms. We are in no position to 
prove but should become familiar with the following fact: 
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The expansion of (x -f- y) H for n fractional or negative is valid only if the 
value of y is between x and —x. 


Example 1. Find the first four terms in the expansion of (3 -j- y ) 1/2 . 
For what range on y is the expansion valid? 


Solution. We shall use properties (1), (2), (3), and (4) of the previous 
section. The first term is given by (2), the second term by (3), other terms 
by use of (4), and a check on the sum of the exponents is obtained by (1). 
Thus, the first four terms in the expansion of (3 + y) 112 are 


3» + i<3 

The form of this expression can be changed by simplifying each co¬ 
efficient and eliminating negative exponents without introducing fractional 
exponents in the denominators. Thus, we get 

V3 


/o . V5 _ \/3 
6 y 72 


jl2 _]_ jLH y3 

y T 432 v 


- m < 432 + 72 » 


6 y 2 + y 3 ) 

The expansion is valid for y between 3 and —3. 


Example S. Find the sum of the first four terms in the expansion of 
1.03“ 6 . 


Solution. By use of the properties given in the previous section we find 
that the first four terms are 

1- + ( _ 5) (1 -e) (.03) + (-«? O' 7 ? W 

(-5) (-6) (-7) (l-«) (.03)» 

2(3) 

= 1 - 5(.03) + 15{.0009) - 35(.000027) 

- .862555 


Exercise 8-3 

Expand the binomial in each of Problems 1 through 16. 

1. (a + by 2. (a + 3 )* 3. (1 + *)■ 4. (2 + *)• 

5. (x - y)« 6. (x - 3 )* 7. (1 - a)* 8. (2 - by 
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9. (a - 26)5 10. (3* - y )* 11. (2z - »)• 12. (x - 4y)» 

13. (x* - 2)» 14. (x + y*)< 15. (a* 2 + 6*)® 16. (2«» - 6*) 4 

Find the first four terms in the expansion of the binomial in each of Problems 17 
through 24. 

17. (a + 6)1/2 18. (1 _ a)2/S 19. (2 - x)* /4 

20. (1 + a?)*'* 21. (1 + i)-2 22. (1 - x)-» 

23. (2 + x)~i 24. (2 - x)-* 


Find the sum of the first four terms of each expansion. 


25. 1.02* 

26. 1.03* 

27. 1.017 

28. 1.04 4 

29. 1.02"* 

30. 1.03- 5 

31. 1.05-* 

32. l.Ol- 5 

33. 1.041/* 

34. 1.02i/< 

35. 1.06i /# 

36. 1.031/ 4 

37. 1.02-1/1 

38. 1.05-i'2 

39. 1.03-i/s 

40. 1.06-i/« 
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Statistics 


INTRODUCTORY CONCEPTS 

Modern statistics often requires the use of advanced 
mathematics. We will concern ourselves here only with 
some of the more elementary aspects of the subject. 
These include the collection and organization of data, 
drawing inferences from the data, and checking the re¬ 
liability of those inferences. 

Some rearrangement of the data is usually in order to 
make facts stand out. One rearrangement consists of 
separating the data into classes and showing the number 
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of items in each class. This is called combining into & frequency distribution. 
If a frequency distribution is used, the classes should all be of the same 
size. Furthermore, each item is used as if its value were the middle of 
the class. Thus, for a class of 17 to 23, use 20 for each item. 


Example. The weights in pounds of the 30 boys in an eleventh-grade 
class were 140, 127, 173, 162, 177, 132, 143, 122, 154, 162, 139, 157, 134, 
169, 123, 158, 129, 143, 150, 134, 148, 137, 171, 138, 126, 157, 153, 160, 
147, 151. 

The least weight was 122 pounds and the heaviest boy weighed 177 
pounds; hence, the lowest class must begin at 122 or less and the highest 
must end at 177 or more. We can choose any desired number of classes 
so long as the entire data range is included and each class size is the same. 
We shall arbitrarily choose 7 classes beginning at 121.5; hence, each class 
size must be 8 to include all data. We shall make a table that shows each 
class, the tally, and the frequency in it. 


Class 

Tally 

Frequency 

121.5 to 129.5 

UH 

5 

129.5 to 137.5 

4++t 

4 

137.5 to 145.5 

4+H 

5 

145.5 to 153.5 


5 

153.5 to 161.5 

44H 

5 

161.5 to 169.5 

Ml 

3 

169.5 to 177.5 

III 

3 


The largest and smallest values in a class are called the class boundaries 
and their difference is called the class width. Half of the sum of the class 
boundaries is called the class mark. Thus, the class boundaries for the 
smallest class in the above tally are 121.5 and 129.5, the class mark for 
that class is 125.5, and the class width for each class is 8. 

The totality of items of data is called the population. At times, it is not 
practicable to use the entire population; hence, methods for obtaining a 
sample have been devised. One of them is called a random sample and it 
is obtained so that each member or item of the population has an equal 
chance of being selected. Another is called a selective sample and it is 
obtained in such a way that all characteristics of the population are 
represented in proper proportion. This method is generally used by the 
institutes of public opinion. 
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«TL AVERAGES 

The term average or measure of central tendency is used to describe any 
term that locates or gives a central tendency or central value of a set of 
data or frequency distribution. Several such quantities are used and each 
has its advantages and its limitations. The average that is most desirable 
depends on the use to which it is to be put. 

The average that is obtained by dividing the sum of the items by the 
number of items is called the arithmetic mean. If a frequency distribution 
is used, the class mark is used as the value of each item. 

Example 1. If the heights of the 9 men on a basketball squad are 70, 
71, 71, 72, 75, 76, 76, 76, and 79 inches, find the arithmetic mean. 

Solution. We shall find the sum of these heights and divide that by 9 
since there are 9 items in the population. The sum is 70 4- 71 4- 71 4- 72 
4- 75 4- 76 4- 76 4- 76 4- 79 = 666; hence, the arithmetic mean is 666 
- 9 - 74 . 


The middle item after an odd number of items have been arranged in 
order of size is another measure of central tendency and is called the 
median. 


Example 2. The median of the heights of the basketball players of 
Example 1 is 75 inches, since there are 4 players shorter and 4 taller than 
that. 

Example 3. The median of 5, 7, 11, and 19 is £(7 -h 11) = 9 since there 
is an even number of items and the arithmetic mean of the middle two 
is 9. 

In order to obtain the median of data that has been put in class marks, 
we take the class mark as the value of the item and count it the number 
of times indicated by the frequency. 

Example If. The median of the weights collected in classes in Section 
9-1 is 149.5 since that is the class mark of the class which contains the 
middle items. 
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The item that occurs the most frequently is called the mode and is 
another measure of central tendency. 

Example 5. The mode of the items given in Example 1 is 76 since that 
item occurs more times than any other. 


Exercisa 9-1 

Find the arithmetic mean, the median, and the mode of the numbers given in each 
of Problems 1 through 4. 

1. 66, 71, 75, 78, 78, 80, 84. 

2. 24, 24, 25, 25, 27, 28, 28, 28, 35. 

3. $2.35, $2.13, $2.13, $2.09, $2.08, $2.06. 

4. $4100, $4600, $4900, $4900, $5200, $5700. 

5. The hourly rates made by a group of workers were $1.27, $1.19, $1.18, $1.18, 
$1.18, $1.12, $1.04, $1.00, $.93, $.88, $.81, and $.70. Find the arithmetic mean, 
the median, and the mode of the rates. Why is the mode not a representative 
average? 

6. The salaries of 8 men in a refinery were $4500, $4800, $5100, $5300, $5300, 
$5500, $5600, and $7900. Find the arithmetic mean, the median, and the mode 
of the salaries. Why is the arithmetic mean not a representative average? 

7. The number of fish caught by the members of a party were 8, 10, 10, 10, 
18, 25, 35, and 100. Find the arithmetic mean, the median, and the mode. Why 
are the arithmetic mean and the mode not representative averages? 

8. The sizes of 7 ranches in terms of acres are 800, 1300, 1500, 1600, 1800, 
2100, and 2100. Find the arithmetic mean, the median, and the mode. Is the 
mode a representative average? Why? 

Arrange the numbers in each of Problems 9 through 12 in a frequency distribution 
with class width as indicated and then find the arithmetic mean, the median, and 
the mode. 

9. Use class width of 5 with the following numbers: 15, 27 , 24, 24, 29, 26, 33, 
37, 33, 34, 34, 36, 37, 37, 37, 44, 43, 44, 48, 46, 47, 48, 49, 49. 

10. Use class width of 9 with the following blood pressures: 107, 114, 122, 
125, 125, 129, 136, 137, 140, 143, 143, 143, 152, 152,159, 160, 161, 163, 165, 187. 

11. Use class width of 30 with the following monthly salaries: $225, $230, $230, 
$240, $260, $275, $295, $305, $310, $310, $310, $350, $370, $390, $405, $415, 
$480, $490. 

12. Use class width of 5 with the following ages: 43, 41, 37, 35, 33, 32, 30, 29, 
28, 28, 28, 26, 26, 24, 24, 21, 20, 17, 16, 14. 
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MEASURES OF DISPERSION 


In the last section, we discussed averages and we shall now study means 
of determining how the data is distributed about the average. There are 
several measures of dispersion that take into account the amount each 
item deviates from the arithmetic mean. One of them is called the standard 
deviation and is given by 

/(*i - M ) 2 + (* 2 ~ A *) 2 + M ) 2 

V -n- 

provided xi, X 2 ,...» x» are the n items and M is their arithmetic mean. 


Example 1. Find the standard deviation of the following grades made 
by a student while studying plane trigonometry: 47, 58, 62, 67, 73, 75, 
83, 85, 88, 88, 89, 93, 95, 97, 100. 

Solution. The arithmetic mean is needed in finding the standard de¬ 
viation. It is readily seen to be 80 since the total is 1200 and there are 15 
items. The remainder of the work is easier to follow if placed in tabular 
form. 


Item 

Item — Mean = Deviation 

Deviation 2 

47 

-33 

1089 

58 

-22 

484 

62 

-18 

324 

67 

-13 

169 

73 

-7 

49 

75 

-5 

25 

83 

3 

9 

85 

5 

25 

88 

8 

64 

88 

8 

64 

89 

9 

81 

93 

13 

169 

95 

15 

225 

97 

17 

289 

100 

20 

400 

1200 

0 

3466 
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There are 15 items and the sum of the squares of the deviations is 3466; 
hence, the standard deviation is 

. /3466 

" = VTT 

= 15.2 

The class mark is used as the value of the item if the items are arranged 
in a frequency distribution; furthermore, each item is used as many times 
as it occurs in the frequency distribution. 

Example IB. Arrange the items given in Example 1 in class widths of 9 
and then find the standard deviation. 

Solution. We shall first make the frequency distribution, then compute 
the arithmetic mean and the standard deviation. 


Class 

47-55 

56-64 

65-73 

74-82 

83-91 

92-100 

Tally 

1 

II 

II 

1 

4+H- 

Mil 

Frequency 

1 

2 

2 

1 

5 

4 


We must now multiply each class frequency by the class mark, find the 
sum of these products, and divide that sum by the number of items to 
obtain the arithmetic mean. Thus 

„ _ 1(51) + 2(60) + 2(69) + 1(78) + 5(87) + 4(96) 

M = -15- 

= 80.4 

We shall arrange the remainder of the work in a table. 


Class 

mark 

Frequency 

Deviation 

(Freq.) 

(Dev.)* 


51 

1 

-29.4 

(D 

(864.36) = 

864.36 

60 

2 

-20.4 

(2) 

(416.16) = 

832.32 

69 

2 

-11.4 

(2) 

(129.96) = 

259.92 

78 

1 

-2.4 

(D 

(5.76) = 

5.76 

87 

5 

6.6 

(5) 

(43.56) = 

217.80 

96 

4 

15.6 

(4) 

(243.36) - 

973.44 





Sum = 

3153.60 

Consequently 







3153.60 


= 14.5 


M 
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THE NORMAL CURVE 


If e is approximately 2.718, x is the deviation of an item from the arithmetic 
mean of the items, a is the standard deviation from the mean, and C is 

the value of y for x = 0, then the graph of y = Ce is called the 

normal frequency curve. The frequency distribution associated with it is 
called a normal distribution. The graph of the curve is shown in the accom¬ 
panying figure. 



It is beyond the scope of this book to do so but it can be shown that 
for a normal distribution with arithmetic mean M and standard devia¬ 
tion o\ 

about 67% of the items come between M — a and Af 4* <r, 
about 95% of them come between M — 2a and M 4- 2<r, 
and about 99% between M — 3a and M 4* 3<r. 

Example. If the data of Example 1 of Section 9-3 formed a normal 
distribution, then about .67 of the 15 items would come between 80 — 
15.2 = 64.8 and 80 + 15.2 = 95.2, since M = 80 and a = 15.2. By actual 
count 10 come in that range. Furthermore, about .95(15) = 14.25 items 
should be between 80 — 2(15.2) = 49.6 and 80 + 2(15.2) = 110.4. By 
count, 14 items are in that range. Finally, about .99(15) = 14.85 items 
should be between 80 — 3(15.2) = 34.4 and 80 4- 3(15.2) - 125.6, and 
15 items are in that range. 
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Exercise 9-2 


1. Find the standard deviation for the following high temperatures that occurred 
in a northern city: January 62°, February 57°, March 68°, April 71°, May 77°, 
June 89°, July 91°, August 94°, September 80°, October 71°, November 69°, 
December 65°. 

2. The weight in pounds of the 14 men on a college baseball team are 138, 146, 
163, 158, 159, 163, 168, 168, 172, 177, 185, 188, 190, 215. Find the standard 
deviation. 

3. The best times in seconds in the 100-yard dash of the 10 backfield men on a 
college football team are 9.5, 9.7, 9.9, 10.0, 10.0, 10.3, 10.4, 10.5, 11.0, 11.3. 
Find the standard deviation. 

4. The grades on a mathematics of finance test were 31, 37, 52, 58, 65, 69, 74, 
78, 83, 88, 94, and 99. Find the standard deviation. 

5. Put the following numbers in class widths of 5 and find the standard de¬ 
viation: 23, 27, 28, 30, 31, 33, 36, 37, 38, 39, 40, 40, 42, 43, 44, 46, 47, 51, 52, 57. 

6. The salaries of the members of a mathematics faculty in a high school in 
1938-1939 were $1170, $1170, $1260, $1305, $1394, $1440, $1440, $1494, $1503, 
$1575, $1620, $1620, $1680, $1680, $1710, $1725, $1773. Arrange these salaries 
in class widths of $175 beginning with $1170 and then find the standard de¬ 
viation. 

7. The heights in inches of the 18 boys in a high school class are 59, 60, 61, 
62, 62, 63, 64, 66, 66, 66, 67, 68, 68, 69, 70, 71, 72, 73. Arrange in a frequency 
distribution with class widths of 3 beginning with 59 and then find the standard 
deviation. 

8. The shoe sizes of the members of a basketball team are 6, 6.5, 7, 7.5, 8, 9i 
10, 10.5, 11, 12, 13, 14.5. Arrange these in a frequency distribution with class 
width of 1.5 beginning with 6 and then find the standard deviation. 

9. If the arithmetic mean of the ages of the 150 members of the Kiwanis Club 
is 46 and the standard deviation is 8, describe the approximate distribution of 
the ages by telling about how many are between 38 and 54,30 and 62, 22 and 70. 

10. The arithmetic mean of the grades of 900 students on an English test was 
79 and the standard deviation was 6. Give the approximate distribution of the 
grades. 

11. The arithmetic mean of the intelligence quotients of the 1800 freshmen at 
a university one fall was 117 and the standard deviation was 7. Describe the 
I.Q. distribution. 

12. The arithmetic mean of the weights of 1200 freshmen boys was 158 and 
the standard deviation was 14. Describe the distribution of the weights. 
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SIMPLE CORRELATION 


We shall discuss and give a formula for a measure of the relation between 
two sets of quantities or of the relation of both to a third quantity. This 
measure as expressed numerically is called the coefficient of correlation. A 
high degree of correlation between two quantities may indicate that they 
are closely related to each other or that both are closely related to a third 
quantity. Thus, consistently high grades in German and chemistry might 
indicate that both are closely related to a high intelligence quotient. 

To find a formula for the coefficient of correlation between two sets of 
items or quantities, we shall represent them by x\, xg,... ,x„ and yi, 2 / 2 , 

. .. ,y H and their arithmetic means by M x and M y . Then 

,_(*!- M.y + (x 2 - M z y + ... + (*»- M z y 

~ n 

xy + X 2 2 +... + xy 

n 

_ IX 2 
n 

where X\ = x\ — M r , Xg = xg — M x , .. . , X n = x, — M x and 2X 2 rep¬ 
resents the sum of the squares of the X’s. Similarly 

2 _ (Vl ~ My) 2 + ( 2/2 - My) 2 + . . . + ( 2 /. - My) 2 
a v - 

= F 1 2 + Y 2 2 + ■ ■ ■ + Y n * 
n 

= 1Y 2 
n 

Furthermore, we shall use hXY to represent Xi Fi -+■ Xg Yg + .. . 4- 
X n Y n . Now we can say that 

2 XY 
r — - 

rur g (X y 

is called the coefficient of correlation of the items ii, £ 2 ,..., and the 
items yi, yg, .. • , 2/»- The correlation is said to be perfect if r = 1 or — 1; 
furthermore, its value is never greater than 1 or less than —1. For r be¬ 
tween 1 and —1, the correlation between the two sets of items increases 
as the absolute value of r increases. 
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Example. Find the coefficient of correlation for the following ages and 
corresponding incomes. The age is given in years and is followed in the 
second column by the annual income in hundreds of dollars. 




X = 

Y = 


X 2 

Y 2 

Age x 

Income y 

- A/x 

y - My 

XY 

21 

13 

-21 

-89 

1869 

441 

7921 

25 

30 

-17 

-72 

1224 

289 

5184 

29 

4 

-13 

-98 

1274 

169 

9604 

32 

20 

-10 

-82 

820 

100 

6724 

35 

28 

-7 

-74 

518 

49 

5476 

40 

35 

-2 

-67 

134 

4 

4489 

44 

82 

2 

-20 

-40 

4 

400 

48 

113 

6 

11 

66 

36 

121 

52 

141 

10 

39 

390 

100 

1521 

55 

223 

13 

121 

1573 

169 

14641 

58 

251 

16 

149 

2384 

256 

22201 

65 

284 

23 

182 

4186 

529 

33124 

121504 

12)1224 



14398 

2146 

111406 

M, - 42 

102 = M v 






Now 

2 XY = 14,398 







2 _ 2X2 

2146 

178.83, 





n 

12 

= 13.4 



, 2 V 2 

<v ~ — 

* n 

111406 

12 

= 9283.83, <j v = 

96.4 


Consequently 







1XY 

r — 

7l(T X (j y 







14,398 


(12) (13.4) (96.4) 
14,398 


15501.12 

.93 



CORRELATION WITH DATA IN CLASSES 


At times the items are sufficiently numerous that a practical procedure in 
obtaining the coefficient of correlation requires that the items be put in 
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classes. If this is done each item is used as though its value were the class 
mark and each is used as many times as it occurs. 


Example. Arrange the following data on ages and belt sizes in six classes 
and then find the coefficient of correlation. The age is given first in each 
case: 13, 22; 15, 34; 16, 29; 16, 26; 18, 33; 19, 29; 23, 34; 25, 33; 28, 28; 
31, 31; 35, 29; 38, 42; 40, 34; 42, 31; 45, 34; 48, 40 ; 53, 31; 54, 32 ; 56, 33; 
56, 44; 57, 51; 57, 30; 58, 36; 59, 34; 60, 37; 61, 30; 63, 39; 65, 31; 65, 42; 
66, 31. 

Solution. Since the ages range from 13 to 66 and we are to have six 
classes, the class width should be about £(66-13) and we shall use 9. The 
waist measurements vary from 22 to 51; hence, we should use about 
£(51-22) and shall use 5 as the class width. The data will be arranged in 
tabular form with the ages horizontal and the waist measurements vertical. 


13-21 22-30 31-39 40-48 49-57 58-66 

22-26 II 

27-31 II I II I II III 

32-36 II II II II II 

37-41 I 11 


42-46 I I I 

47-51 I 


We shall now replace this frequency distribution by one that shows 
each frequency and uses class marks instead of class boundaries. The 
frequencies are shown in the row and column headed by /, and f y . Thus 
the 6 below 17 and in row with /, indicates that there were 6 persons in 
the group with age class mark 17 and the 11 across from 29 and in column 
with f y shows that there were 11 persons in the group with waist measure 
class mark 29. 



17 

26 

35 

44 

53 

62 

fy 

Y 

fyY* 

XY 

24 

2 






2 

-10 

200 

500 

29 

2 

1 

2 

1 

2 

3 

11 

-5 

275 

-20 

34 

2 

2 


2 

2 

2 

10 

0 

0 

0 

39 




1 


2 

3 

5 

75 

210 

44 



1 


1 

1 

3 

10 

300 

240 

49 





1 


1 

15 

225 

165 

/. 

~6 

~3 

“3 

~4 

6 

~8 

30 


1075 

1095 

X 

-25 

-16 

-7 

2 

11 

20 





f,x 2 

3750 

768 

147 

16 

726 

3200 

8607 




XY 

750 

80 

0 

0 

165 

100 

1095 
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Since the values of M x and M v are needed in determining X = x — M, 
and Y = y — Af„, we shall now evaluate them to the nearest integer. 
They are 

„ _ 6(17) + 3(26) + 3(35) + 4(44) + 6(53) + 8(62) ^ 

Mx 30 

and 

„ _ 2(24) + 11(29) 4- 10(34) + 3(39) + 3(44) 4- 1(49) _ 0<l 

My 30 

It is now a matter of subtraction to obtain the entries in the X row and 
Y column. The entries in the/ x X 2 row and/„T 2 column give the indicated 
products. Each entry in the column headed by XY takes into account 
the value of Y, its frequency, the distribution of this frequency among 
the X’s, and the values of those X’s. Thus, the second entry in the XY 
column is 

-20 = — 5[2(—25) 4- 1(—16) 4-2(-7) 4- 1(2) +2(11) + 3(20)] 
and the sixth entry in the XY row is 

100 - 20[3(—5) + 2(0) + 2(5) + 1(10)] 

The value of XT is computed as a row and as a column in order to have a 
check on its value. 

Now that the table is completed, the work of computing the coefficient 
of correlation is not difficult but does require that we determine a x and 
<r y . They are 

<7. = y= y/^ = v*9 = 16.9 

and 

„-y /§2 = y/>f =vi03 = 6 .o 

Therefore 

IX Y 1095 _ 

r rur.cy 30(16.9) (6.0) 

These figures indicate that there is no appreciable correlation between age 
and waist size. 
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Exarcisa 9-3 


Find the coefficient of correlation between the sets of data given in each of Prob¬ 
lems 1 through 8 . 


1. Year 

1890 

1900 

1910 

1920 

1930 

1940 

1950 

Scholastic population/ 10,000 

no 

170 

218 

270 

337 

340 

361 

UJS. population/ 1,000 ,000 

63 

76 

92 

106 

123 

131 

151 

2. Year 



1953 

1954 

1955 

1956 

1957 

Billion* of UJS. income 



302 

299 

324 

344 

361 

Billions of internal revenue 



69 

70 

66 

75 

80 

3. Year 


1900 

1910 

1920 

1930 

1940 

1050 

.1/ illions of scholastics 


22 

24 

29 

32 

30 

31 

Number of teachers/ 10,000 


42 

52 

68 

85 

88 

91 

4. Year 


1951 

1952 

1953 

1954 

1955 

1956 

Millions of autos in use 


52 

53 

56 

59 

63 

65 

Million gals, of alcohol used 


618 

562 

532 

438 

465 

553 


5. The I.Q. of each of 20 students is given and is followed by the total number 
of quality points earned by each in four years: 106, 130; 108, 124; 111, 132; 
114, 134; 116, 121; 118, 118; 121, 147; 121, 155; 124, 170; 130, 130; 130, 150; 
130, 190; 132, 240; 133, 129; 135, 217; 1S8, 300; 140, 317; 140, 186; 153, 380; 
160, 390. 

6 . The grade made by each of 20 students on a mathematics test is followed 
by the grade on a history teat. The grades are: 40, 95 ; 43, 98; 47, 89; 58, 90; 
63, 87; 66 , 84; 70, 83; 75, 75; 80, 90; 82, 83; 85, 80; 88 , 93; 89, 96; 89, 60; 90, 
73; 91, 79; 93, 40; 95, 98; 97, 83; 99, 64. 

7. The heights and weights of 20 college men are given below. Each height is in 
inches and is followed by the corresponding weight in pounds. The numbers are: 
62, 110; 63, 170 ; 66 , 130 ; 68 , 140 ; 69, 137; 70, 200 ; 70, 142; 71, 150; 72, 160; 
72, 170; 73, 210; 73, 197 ; 74, 185; 74, 244 ; 75, 182; 76, 184; 76, 230; 77, 172; 
79, 213; 80, 234. 

8 . The number of hours studied per week and the number of quality points 
made in a semester by each of 20 students one semester were: 11, 7; 12, 10; 
13, 11; 13, 9; 15, 12; 17, 15; 18, 14; 20, 20; 21, 13; 21, 22; 23, 25; 24, 37; 25, 43; 
26, 23; 27, 45; 27, 29; 28, 34; 29, 42; 30, 50; 30, 39. 

9. Arrange the data of Problem 5 into a frequency distribution. Use class marks 
of 11 for the I.Q.’s beginning with 106 and class marks of 55 beginning with 
118 for the number of quality points. Use each mean to the nearest integer 
and find the coefficient of correlation. 

10. Arrange the grades of Problem 6 in a frequency distribution with class 
marks of 9 beginning with 40 for each type of grade. Find the coefficient of 
correlation. Use the mean to the nearest integer. 
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11. Arrange the sets of data in Problem 7 in class marks and find the coefficient 
of correlation. Use class marks of 5 inches and of 35 pounds be ginning with the 
smallest of each measurement. Use each mean to the nearest integer. 

12. Arrange the data of Problem 8 in class marks and find the coefficient of 
correlation. Use class marks of 5 hours and of 11 quality points beginning with 
11 hours and 7 quality points. Use each mean to the nearest integer. 
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Simple interest 



TERMINOLOGY 


To avoid part of the difficulties often encountered in 
mathematics of finance, we shall be careful to define a 
considerable number of words and symbols, and we suggest 
that the student be equally careful to learn the meaning 
of each word or symbol defined. 

If we borrow money on a commercial basis, we pay 
for the use of the sum borrowed. The sum that is borrowed 
is called the principal. The payment made for use of the 
principal is called interest. The sum of the principal and 
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interest is called the amount or accumulated valve. The per cent of the 
principal that is charged for its use for a unit of time is called the rate of 
interest. We shall always use an annual rate unless otherwise specified. 
The length of time for which the principal is borrowed is called the time or 
term of the loan. The interest charged depends on the principal, the rate 
of interest, and the time of the loan. Interest is always based on principal. 

Example. If $30.00 is paid for the use of $300.00 for 2 years at 5%, the 
interest is $30.00, the principal is $300.00, the time is 2 years, the rate is 
5%, and the amount is $330.00. 



THE SIMPLE INTEREST FORMULAS 


Simple interest is always based on the original principal. If we represent 
the principal by P , the annual rate by r, the time in years by t, the interest 
by I, and the amount by S, then 

(1) I = Prt 

since, if the interest on $1.00 for one year is $r, then the interest on %P 
for one year is SPr, and the interest on $P for t years is %Prt. Furthermore, 
the amount, or accumulated value, is obtained by adding the principal 
and interest. Consequently, we have 
S= P+I 

(2) S — P 4- Prt by use of (1) 

S = P(1 + rt) by factoring out P 

(The student should realize that these are merely three forms of the same 
formula and not three formulas.) 

Example. Find the interest and accumulated value if one borrows $450.00 
for 1 year and 8 months at 4% per year. 

Solution. In this problem, we have P = $450.00, 1 = 1§ years, and 
r = 4% per year; hence, I = Prt becomes 

I = $450 (.04) (J) 

= $30.00. 

Consequently S = P *f Prt 

= $450 + $30 
= $480 
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ORDINARY AND EXACT INTEREST 


If the time involved is measured in days, there are several methods that 
may be used in computing interest. If a year is considered as 365 days, 
the interest is called exact interest. If a year is considered as 360 days, 
the interest is called ordinary interest. 

Not only are there two numbers used as denominators in computing 
the fractional part of a year but there are also two methods of determining 
the numerator. One of them consists of counting the exact number of 
days between the two dates and is called exact time. The other uses each 
month as though it were 30 days regardless of the number of days actually 
in the month. If each month is counted as 30 days, the time is called 
approximate time. In determining the fractional part of a year, either of 
these numerators may be used with either denominator. Hence, there 
are four ways of computing fractional parts of a year: 

(1) exact time. This indicates ordinary interest for exact time; that 
is, the time figured is of the exact number of days. (This is called 
the “Banker’s Rule.”) 

(2) I„ exact time. This indicates exact interest for exact time; that is, 
the time is figured as jg-j of the exact number of days. 

(3) approximate time. This indicates ordinary interest for approximate 
time; that is, the time is figured as of the approximate number of 
days. 

(4) /,, approximate time. This indicates exact interest for approximate 
time; that is, the time is figured as of the approximate number of 
days. 

The table given on the next page shows the number of the day of the 
year for each date except that, for leap years, each number for a date 
after February 28 must be increased by one. 

Example 1. The number of days from May 29 until October 7 is 131 
since May 29 is the 149th day of the year and October 7 is the 280th. 

Example 2. The number of days from November 15, 1961, until February 
10, 1962, was 87 since 46 days (365 — 319) remain in 1961 and February 
10 is the 41st day of 1962. Notice that the first day of the period is counted 
but the last is not. 
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NUMBER OF EACH DAY OF THE YEAR 

Oar of Month 

Jan. 

Fab. 

Mar. 

Apr. 

Mar 

1 Ju>> * 

Juir 

Aac. 

Sapt 

Oct 


Dac. 

1 

l 

32 

60 

91 

m 


182 

213 

244 

274 

305 


2 

2 

33 

61 

92 

m 

153 

183 

214 

245 

275 

306 


3 

3 

34 

62 ! 

93 

123 

154 

184 

215 

246 

276 

307 

337 

4 

4 

35 

63 

94 

124 

155 

185 

216 

247 

277 

308 

338 

5 

5 

36 

64 

95 

125 

156 

186 

217 

248 

278 

309 

339 

6 

6 

37 

65 

96 

126 

157 

187 

218 

249 

279 

310 

340 

7 

7 

38 

66 

97 

127 

158 

188 

219 

250 

280 

311 

341 

8 

8 

39 

67 : 

98 

128 

159 

189 

220 

251 

281 

312 

342 

9 

9 

40 

68 

99 

129 

160 

190 

221 

252 

282 

313 

343 

10 


41 

69 

100 

130 

161 

191 

222 

253 

283 

314 

344 

11 

11 

42 

70 

101 

131 

162 

192 

223 

254 

284 

315 

345 

12 

12 

43 

71 

102 

132 

163 

193 

224 

255 

285 

316 

346 

13 

13 

44 

72 

103 

133 

164 

194 

225 

256 

286 

317 

347 

14 

14 

45 

73 

104 

134 

165 

195 

226 

257 

287 

318 

348 

15 

15 

46 

74 

105 

135 

166 

196 

227 

258 

288 

319 

349 

16 

16 

47 

75 

106 

136 

167 

197 

228 

259 

289 

320 

350 

17 

17 

48 

76 

107 

137 

168 

198 

229 

260 

290 

321 

351 

18 

18 

49 

77 

108 

138 

169 

199 

230 

261 

291 

322 

352 

19 

19 

50 

78 

109 

139 

170 

200 

231 

262 

292 

323 

353 

20 

20 

51 

79 

110 

140 

171 

201 

232 

263 

293 

324 

354 

21 

21 

52 

80 

111 

141 

172 

202 

233 

264 

294 

325 

355 

22 

22 

53 

81 

112 

142 

173 

203 

234 

265 

295 

326 

356 

23 

23 

54 

82 

113 

143 

174 

204 

235 

266 

296 

327 

357 

24 

24 

55 

83 

114 

144 

175 

205 

236 

267 

297 

328 

358 

25 

25 

56 

84 

115 

145 

176 

206 

237 

268 

298 

329 

359 

26 

26 

57 

85 

116 

146 

177 

207 

238 

269 

299 

330 

360 

27 

27 

58 

86 

117 

147 

178 

208 

239 

270 

300 

331 

361 

28 

28 

59 

87 

118 

148 

179 

209 

240 

271 

301 

332 

362 

29 

29 


88 

119 

149 

180 

210 

241 

272 

302 

333 

363 

30 

30 


89 

120 

150 

181 

211 

242 

273 

303 

334 

364 

31 

31 


90 


151 


212 

243 


304 


365 


100 
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Example 3. If one borrows $730 at 4% per year on Feburary 15, 1961, 
and repays it on May 21, 1961, find the four types of interest described 
above. 

Solution. The exact number of days is 95 since February 15 is the 46th 
day of the year and May 21 is the 141st. Hence, if exact time is used, we 
have t = 95 days. Consequently 

Io, exact time = $730 (.04)^ = $7.71 

ooU 

I„ exact time = $730 (.04) = $7.60 

3o5 

The approximate time is 3 months and 6 days, since the loan is made 
on February 15 and repaid on May 21. Hence, if approximate time is 
used, we have t = 96 days. Consequently 

QR 

/», approximate time = $730 (.04) — = $7.79 

uuU 

96 

I„ approximate time = $730 (.04) = $7.68 


Regardless of whether exact or approximate time is used, we have 

, _ ( Pr ) (number of days) 

365 

T _ (Pr) (number of days) 
lo 360 

Hence, if the same method of counting time is used in both cases, we 
have 

I t (Pr) (number of days)/365 _ 1/365 = 360 = 72 
I e (Pr) (number of days)/360 1/360 365 73 

This equation gives the relation between exact and ordinary interest and 
can be used to find either if the other is known. It shows that, for a given 
method of counting time, exact interest is always less than ordinary 
interest. 

Since all months except February have 30 or 31 days, the exact time is 
greater than or equal to the approximate time provided the latter part of 
February is not included in the time. If this period is included, the exact 
time may be greater than, equal to, or less than the approximate time. 

Example 4. If three time intervals begin on February 15 and end on 
August 15, July 15, and May 15, the approximate time9 are 6 months — 
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180 days, 5 months = 150 days, and 3 months = 90 days, respectively. 
Except in leap years, the corresponding exact times are 181 days, 150 
days, and 89 days, respectively. 

Exercise 10-1 

Find the interest and amount in each of the following problems: 



Principal 

Time 

Rate 

1 . 

$1026.42 

6 months 

.06 

2 . 

$ 122.30 

3 months 

.055 

3. 

$ 835.14 

8 months 

.04 

4. 

$ 400.00 

5 months 

.07 


Compute the number of days between the following dates, using exact time and 
approximate time. (Remember that 1964 is a leap year.) 

5. Feb. 15, 1962—June 15, 1962 6. Oct. 12, 1962—Feb. 19, 1963 

7. Jan. 4, 1964—Apr. 30, 1964 8. Nov. 25, 1963—May 18, 1964 

Find the interest, by four methods, in Problems 9 through 12. 



Principal 

Period 

Rate 

9. 

$1000 

Feb. 15, 1962—June 15, 1962 

H% 

10 . 

$1550 

Oct. 12, 1962—Feb. 19, 1963 

5 % 

11 . 

$ 490.12 

Jan. 4, 1962—Apr. 30, 1962 

4 % 

12 . 

$ 530.25 

Nov. 25, 1962—May 18, 1963 

H% 


If the exact interest on each debt is as given, find the corresponding ordinary interest 
in each of Problems 13 through 16. 

13. $17.28 14. $162.19 15. $322.30 16. $90.80 

If the ordinary interest on each debt is as given, find the corresponding exact interest 
in each of Problems 17 through 20. 

17. $17.28 18. $162.19 19. $322.30 20. $90.80 

In each of Problems 21 through 24, find the interest and the amount for the con¬ 
ditions listed. 

Principal 

21. $1025.42 

22. $ 750 

23. $5268.19 

24. $2500 
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Period of investment 

Rate 

90 days 

5 % 

6 months 

H% 

30 days 

3 % 

8 months 

6 % 


SIMPLE INTEREST 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 10-3 


lint SOLUTION FOR P, r, and t 

The student should realize that formula (1) of Section 10-2 is an equation 
in the four unknowns I, P, r, and t and that it can be solved for any one 
of these quantities provided the other three are known. The formula is 
(1) I = Prt 

We shall not solve it for P, r, and t since to do so would be to invite the 
student to memorize four forms of the same formula and to think of them 
as four different formulas. Instead of doing this, we shall give three ex¬ 
amples that illustrate how formula (1) can be used to find P, r, or t. 

Example 1. How long must one leave $300 invested in order to earn 
$28 interest at 3% per year? 

Solution. Substituting in (1), we have 

$28 = $300 (.03) t 
= $9 t 

Hence, dividing by the coefficient of t, we get 

< = 3 ^ 

Therefore the time is 3^ years since the rate is for a year. 

Example 2. At what rate will $150 produce interest of $20.25 in 4^ 
years? 

Solution. Substituting in (1), we have 

$20.25 = $150 r (4.5) 

$20.25 

r ($150) (4.5) 

_ $20.25 
r $675 
= 3% 

This is the annual rate since the time is given in years. 

Example 3. What principal is required to produce interest of $38.50 in 
two years at Z\% per year? 
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Solution. Substituting in (1), we have 

$38.50 = P(.035) (2) 
$38.50 


Consequently 


P = 


(.035) (2) 
$550.00 


Exercise 10-2 

1. Solve the equation / = Pri for P, r, and t. 

Find the value of the one of I, P, r, or t that is missing in each problem. 



Principal 

Interest 

Time 

Rate 

2. 

$ 541.20 

$18.95 

6 months 

? 

3. 

139.57 

1.38 

4 months 

? 

4. 

1042.27 

20.85 

3 months 

? 

5. 

2000.00 

21.67 

60 days 

? 

6 . 

? 

4.83 

2 months 

.07 

7. 

? 

17.08 

5 months 

.06 

8 . 

? 

27.51 

30 dayB 

.055 

9. 

? 

17.50 

45 days 

.09 

10. 

496.51 

14.90 

? 

.06 

11. 

812.92 

30.48 

? 

.0375 

12. 

1184.67 

26.66 

9 

.045 

13. 

2155.80 

28.74 

9 

.08 


The following is an extract from a table printed on a United States Savings Bond 
which cost $75 and may be redeemed at the sum indicated on the appropriate 
date. Compute the simple interest rate earned if the bond is sold at any one of the 
indicated times. 



At the end of 

Redemption 

price 


At the end of 

Redemption 

price 

14. 

2 years 

$79.24 

18. 

6 years 

$90.72 

15. 

3 years 

82.00 

19. 

7 years 

93.76 

16. 

4 years 

84.84 

20. 

8$ years 

98.44 

17. 

5 years 

87.76 

21. 

8H 

100.00 
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SIMPLE DISCOUNT—PRESENT VALUE 


The principal that must be invested at a given rate for a given time in 
order to produce a definite amount or accumulated value is called the 
present value. Formula (2) of Section 10-2 is 

(2) S = P(1 + rt) 

and it gives the relation between the four quantities, S, P, r, and t. Hence, 
if any three of them are known, the other one can be found. In particular, 
we can solve for P if S, r, and t are known. Doing this, by dividing each 
member of (2) by (1 -I- r£), we have 


(20 


P 


S 

1 + rt 


This is not a new formula but merely a variation of (2). If P is found by 
means of (20, we say that S has been discounted. The difference between 
S and P is called the simple discount on <S and is the same as the simple 
interest on P. 


Example. What is the present value of $645 due in 2£ years if the interest 
rate is 3%? What is the simple discount? 


Solution. We can use (2) or (20 since each gives the relation between 
S, P, r, and t. We shall use (2) since (20 is merely a variation of it. Sub¬ 
stituting S = $645, r = .03, and t = 2.5 in (2) gives 


Hence 


$645 = P[ 1 + (.03) (2.5)] 
= P( 1.075) 

= 


1.075 
= $600.00 

and the simple discount is $645 — $600 = $45 


Exercise 10-3 


By use of (1) and (2), solve for the missing quantities. 


Present 

Simple 

Accumulated 



value 

discount 

value 

Rate 

Time 

1. $ 400.00 

$ 18.00 

? 

? 

years 

2. 600.00 
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Present 

value 

Simple 

discount 

3. 

600.00 

60.00 

4. 

500.00 

52.50 

5. 

? 

126.00 

6. 

? 

31.50 

7. 

? 

126.00 

8. 

? 

28.00 

9. 

474.81 

? 

10. 

790.29 

? 

11. 

4827.93 

? 

12. 

2510.14 

? 

1116 

NOTES—BANK 

DISCOUNT 


Accumulated 


value 

Rate 

Time 

? 

4% 

1 

? 

6% 

? 

$1026.00 

? 

3^ years 

256.50 

? 

3^ years 

1026.00 

4% 

? 

406.00 

2% 

? 

481.93 

? 

year 

795.56 

? 

i year 

4850.06 

H% 

? 

2566.62 

H% 

? 


A promissory note is a promise to pay a certain sum on a specified date. 
The sum that is borrowed is called the face of the note and is the amount 
written on the note. The value to which this accumulates on the day the 
note is due is called the maturity value. If the note bears no interest, the 
maturity value is the same as the face of the note. If the note bears interest, 
the maturity value is the sum of the principal and the interest. 

It is not unusual when borrowing money from a bank to be required 
to pay a charge based on the total amount that is to be repaid instead of 
on the sum that is borrowed. If the maturity value, instead of the principal, 
is used in determining the charge for the use of the money, we say that 
the note is discounted. The amount charged is called the bank discount. 
This charge is deducted from the maturity value of the note, and hence 
is actually never received by the borrower. The rate used in discounting 
the note is called the discount rate. The sum of money received by the 
borrower is the difference between the maturity value and the bank 
discount, and is called the proceeds of the note. The term of the discount 
is the time between the date the note is discounted and the maturity 
date. To determine the time, the practice is to use the exact number of 
days as the numerator and 360 as the denominator of the fraction (Banker's 
Rule). Bank discount is always based on maturity value. Simple interest 
and bank discount are computed in the same way but the interest rate is 
always higher than the discount rate since interest is based on the face of 
the note whereas discount is based on maturity value. 
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Thus, if we represent 

maturity value by S 
proceeds by P b 
time of discount by t years 
rate of discount per year by d 
bank discount by D, then 

(3) D = Sdt 
and 

(4) P b = S- D 
The form can be changed to 

Pb — S — Sdt by use of (3) 

and to 

P b = 5(1 — dt) by factoring out 5 
Formulas (3) and (4) are very similar to (1) and (2) of Section 10-2, 
but must not be confused with them. If the student remembers that interest 
is based on the principal, and bank discount on the maturity value, con¬ 
fusion is not likely to occur. As in the case of interest rates, all discount 
rates in this book will be on an annual basis unless otherwise specified. 

Example 1. Find the bank discount and proceeds on a note whose 
maturity value is $480.00 if discounted at 4% ninety days before it is due. 

Solution. Since bank discount is based on maturity value, the rate of 
discount is 4%, and the time is 90/360 = £ year. Formula (3) becomes 

D = $480(.04) (J) 

= $4.80 

Consequently, by use of (4), we have 

P b = S - D 

= $480 - $4.80 
= $475.20 

Example 2. Find the bank discount and proceeds on a 120-day note for 
$720 bearing 5% interest if discounted at 4% 90 days before it is due. 

Solution. We must find the accumulated value before we can find the 
bank discount; hence, we shall start out by determining the interest. 
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I = Prt 


- $720(.05) (1/3) 


- $12.00 

Hence 

S = P + I 


= $720 + $12 


= $732 

and 

D = Sdt 


= ($732) (.04) (J) 


= $7.32 

Therefore 

P„ - S - D 


= $732 - $7.32 


= $724.68 


The following diagram may help some students to visualize the situation 
that is involved in this problem: 



Example 8. A note for $540 is made out on April 16, is due on July 15, 
and bears interest at 5%. Find the discount and proceeds if it is discounted 
on June 25 at 6%. 

SoliUion. The term of the note is 90 days or ^ year since 14 days remain 
in April, there are 31 in May, 30 in June, and the note is due on July 
15. Hence 

/ = Prt 

= $540(.05) (£) = $6.75 
Therefore S = P + I 

= $546.75 

and D = Sdt 

= (1646.75) (.06) (jfo) = $1.82 
since it is discounted for 5 days in June and 15 days in July. 

Finally P* = S — D 

- $546.75 - $1.82 = $544.93 
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The problem is shown in diagram form below. 



$546.75 (1 - =ff) - j$544.93| 

IT— r (u£Sl-» ■»<!+*» 

90 days * 


Example 4- Mr. Jones went to a bank to borrow $1000 for 3 months 
and found that the bank charged an 8% discount rate. Since he needed 
$1000 cash, he had to make the note for more than that. What was the 
face of the note? 


Solution. In this problem, P b = $1000, d = 8%, t = and we are to 
find S. Hence 

P h = 5(1 - dt) 

becomes 

$1000 = 5^1 - 

and 



S 


$1000 

.98 


$1020.41 


The reader will notice that if the formula P b = 5(1 — dt) is solved for 5, 
by dividing by (1 — dl), we obtain 



Hence, the solution of problems such as Example 4 where P b} d, and t 
are known can always be found by substituting directly in formula (4'). 



INTEREST RATE AND THE CORRESPONDING BANK DISCOUNT RATE 


It seems fairly obvious that the interest rate necessary to produce a given 
amount of interest should be higher than the discount rate necessary to 
produce the same amount of discount provided the principal and proceeds 
are equal. We shall now attack the problem of determining a relation 
between r, t, and d. 
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In order to do this, we shall use (2) and (4) with P b = P since we want 
the proceeds on S at the discount rate d to be equal to the principal that 
produces S at the interest rate r for all values of t. The equations referred 
to by number above are 

(2) 5 = P( 1 + rt) 

(4) P = 5(1 - dt) 

since Pb — P. 


If we solve (2) for P, we get 


P 


S 

1 + rt 


Hence, equating this expression for P and that given by (4), we have 


S 

1 + rt 


5(1 - dt) 


Consequently 

1 

1 + rt 
1 


(1 - dt) 

(1 + rt) (1 - dt) 

(1 - dt) + r/(l - dt) 


— rt{ 1 — dt) — -dt 
r(l — dt) = d 

Finally, dividing by (1 — dt), we have 


dividing by S 

multiplying by 1 + rt 
expanding 

collecting and transposing 
dividing by —t 


(5) 



It is now easy to see that the interest rate that corresponds to a given 
discount rate is greater than the discount rate. 

The relation (5) can be solved for d in terms of r and l, but that would 
give an unnecessary formula to be remembered. Instead of doing this we 
advise the student to know (5) and be able to solve it for d as often as 
necessary. We should notice that r and d are very nearly equal if / is small 
and that the r which corresponds to a given d increases rapidly as t increases. 


Example 1. What interest rate corresponds to d = 6% if (a) t = 6 
months; (b) t = 2 years? 
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Solution, (a) By substituting d = .06 and t = £ in (5), we get 

.06 

r 1 - .06(£) 

.06 
3 .97 
= 6.19% 

(b) By putting d — .06 and t = 2 in (5), we have 

.06 

r 1 - (.06) (2) 

^ ;06 

.88 

= 6.82% 

Example 2. What discount rate is equivalent to an interest rate of 5% 
if t — 3 months? 


Solution. 


If we substitute r = 

.05 = 

.05(1 - Jd) = 
.05 - .0125 d = 
.05 - 

d = 


.05 and t 
d 

d 

d 

1.0125 d 
.05 

1.0125 


= 4.94% 


J in (5), we get 


Exarciaa 10-4 

Determine the missing quantities in Problems 1 through 8. 



d 

r 

t 


d 

r 

t 

1. 

.06 

? 

i 

5. 

? 

.05 

i 

2. 

.08 

? 

i 

6. 

? 

.06 

1 

3. 

.04 

? 

i 

7. 

? 

.035 

i 

4. 

.05 

? 

t 

3. 

? 

• 

.045 

i 


9. Jones signs a 90-day note for $1000. The bank charges .08 discount. What 
are the proceeds of the note? 
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10. A note for $500 due in 90 days with interest at .06 is dated November 1, 
1964. The note was sold on January 15, 1965, to a bank, which discounted it 
at .08. What did the seller receive for the note? 

11. A note for $250 dated June 15 is due September 13. It dr&WB interest at 
.05. It was discounted July 10 at .06. What were the proceeds? 

12. A non-interest-bearing note for $540.26 due July 1 was discounted on May 
15 at 5%. What were the proceeds? 

13. Smith needs $980 to complete payment on an automobile. A bank which 
charges 6% discount agrees to lend him the money for 60 days. For how much 
does the bank make the note? What interest rate is Smith paying? 

14. A note for $1000 dated August 1 is due October 30. It draws interest at 
6%. On September 15, I am offered $1010 for the note. What interest rate will 
I earn on my money if I sell it? 

15. The maturity value of a note is $1250. Thirty days before maturity date it 
is sold for $1243.75. Find the rate at which it was discounted. 

16. A 90-day note for $2500 bears interest at 8%. Forty-five days before it is 
due it is sold for $2511.75. Find the discount rate. 


m PERPETUITIES 

A sequence of equal payments at equal intervals and continuing (theo¬ 
retically) forever is called a perpetuity. There is no such thing as the 
accumulated or maturity value of a perpetuity since there is no last 
payment. The investment that must be made at a given rate of interest 
to furnish a given return at the end of each period forever is called the 
present value of the perpetuity. We shall now obtain a formula for the 
present value of a perpetuity. If we invest tP now at rate r per period, 
the interest at the end of each period is I — Pr since l is unity. If we solve 
this for P, we see that 

( 6 ) P=± 

is the present value of a perpetuity of I at the end of each period if money 
is worth r per period. 

Example t. Find the present value of a perpetuity of $75 at the end of 
each year if money is worth 3% per year. 

Solution. If we use / = $75 and r = .03, the formula for the present 
value of a perpetuity gives 
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- $2500 


Example 2. A cemetery advertises perpetual care on all its lots. If the 
upkeep on a lot costs $6 per year, how much should be charged per lot 
for maintenance if money can be invested at 4%? 

Solution. In this problem, assuming that the payments are made at the 
end of each year, / = $6 and r = .04. Substituting in the formula for the 
present value of a perpetuity, we have 

'“ I ?-* 150 

Hence, the amount charged for maintenance should be $150. 



INSTALLMENT PAYMENTS 


It is not unusual for us to want to have possession of an article when we 
do not have money to pay for it. Further, some of us often borrow money 
from a bank or a finance company to liquidate past obligations. This 
method of procedure has the advantage of permitting us to have desired 
articles when we have less cash than the price of the articles, and has the 
disadvantage of causing us to pay a high rate of discount or interest. The 
seller is often justified in the rate charged because it includes the expenses 
entailed in bookkeeping, and loss of discount or interest, as well as possible 
loss of principal in case payments are not completed. 

Under such circumstances the dealer or bank or finance company may 
add a sum to the balance due or the face of the loan. This sum is sometimes 
called a carrying charge and sometimes called interest. The total is then 
divided into a specified number of installments which are due at equal 
intervals of time. We shall consider the sum of the discounted values of 
the installment payments to be equal to the balance due. 

Example 1. On a personal loan of $1000, a bank adds a charge of 5%. 
The total of $1050 is then divided into 6 equal monthly installments of 
$175 which are to be paid at the end of each month. What rate of discount 
is being charged? 
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Solution. In order to solve this problem we will set up an equation 
which states that, on the date the loan was made, the amount borrowed 
is equal to the sum of the discounted values of the installment payments. 


1000 1 


0 1 



Each payment has been discounted by using the proper time in the 
equation P = S( 1 — dt). Hence, equating the value of the original debt 
and the discounted values of the payments, we have 

1000 = 175(1 - jt d) + 175(1 - i d> + 175(1 - id) 

+ 175(1 - id) + 175(1 - i<i) + 175(1 - id) 

= 6(175) - ±^(14-2 + 3+ 4 + 5 + 6) 

= 1050 - ^ (21) 

21 

Therefore, transposing all terms except 1050 and reducing to 1.75, we 
get 

(l75)d (1.75) = 50 
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Hence 306.25d = 50 

V) 

d - 3005 = 16326 0r 16 33% 

If the equivalent rate of interest is desired, it may be found by sub¬ 
stituting in the formula r = where d = .16326 and t = Thus 


.16326 

1 - (.16326) (*) 


.16326 
1 - .08163 


.16326 

.91837 


= .1778 
= 17.78% 


Example 2. On a balance of $20 a store adds a carrying charge of $1.75, 
and requires the customer to make a payment of $5 at the end of each of 
the first four months and a final payment of $1.75 at the end of the fifth 
month. Find the rate of discount charged. 


Solution. 



We discount each payment to the date of purchase and equate the 
value of the debt and the discounted value of the payments. Thus 

20 = 5(1 - id) + 5(1 - id) + 5(1 - id) + 5(1 - id) 

+ 1.75(1 - id) 
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removing parentheses 
and collecting 

transposing 

collecting 


If we represent the amount borrowed or owed by D, the carrying charge 
or interest added by C , and the number of equal monthly payments by 
n, we can obtain a formula for d in the following manner. 


Since 


D + C 

n 


is the amount of each payment, we can make the following 


diagram for the equation of value. 
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Hence 

D + C 


D = 


Since there are n terms on the right, the equation becomes 
D = n (^T^) “ {^ir) (4) 11 + 2 + 3 + ... + (n - 1) + n] 


The numbers in the brackets are the terms of an arithmetic progression 

which can be summed by the formula s = (a + l) where 8 is the 

sum, n is the number of terms, a is the first term and l the nth term. The 
sum is 

Substituting this sum for the quantity in the brackets, we have 
D = O + C_ (£±C) (*) 

0 - c - (n + 1 )d 

Solving for d, we have 

24C 

(n + 1) (D + C) 


Example 8. To an unpaid balance of 150, a store adds a carrying charge 
of 15. The total of 155 is divided into 11 monthly installments of $5 each. 
Use the formula to find the discount rate that is charged. 


Solution. 


In this problem D = 50, C = 
, 24(5) = 120 

12(50 4- 5) 660 


5, n = 11. Hence 
.1818 = 18.18% 


Exercise 10-5 

1. Find the present value of a perpetuity of $1000 per year if money is worth 
4%; if money is worth 5%. 
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2. Find the present value of a perpetuity of $2500 per year if money is worth 
3^%; if money Lb worth 4^%. 

3. Find the present value of a perpetuity of $1500 per year if money is worth 
2i%; if money is worth 6%. 

4. Find the present value of a perpetuity of $5000 per year if money is worth 
2%; if money is worth 8%. 

5. Find the present value of a perpetuity of $6000 per year if money is worth 
3%; if money is worth 5%. 

6. It costs $100,000 per year for a university to maintain its buildings and 
grounds. How much endowment should it have to take care of this expense if 
funds are kept invested at 2j-%? 

7. A charity bed in a hospital costs $1400 per year. How much money should 
be put in trust to endow 10 beds if the hospital can invest the money at 4%? 

8. A patron of a university wishes to endow a professorship. The annual income 
necessary is $10,000. If the institution can invest its endowment funds at 4%, 
how much must the patron donate? 

An automobile finance company lends money on the following plan: One-half of 
1 % per month is added to the original principal for as many months as the borrower 
wishes to take to pay for his car. The amount obtained is then divided into equal 
monthly installments, to be paid at the end of each month. Find the rate of dis¬ 
count on each of the following loans; then find the rate of interest. 

Principal Time Principal Time 

9. $ 800 6 months 11. $1600 15 months 

10. $1200 12 months 12. $2000 24 months 

Following is a copy of a loan company advertisement that appeared in a Dallas 
newspaper. Find the rate of discount that is being charged for each loan. 



Amount of loan 

Twelve-months plan 
total cost for 1 year 
(Deducted from amount 
of loan) 

Monthly payment 

13. 

$ 96.00 

$11.60 

$ 8.00 

14. 

168.00 

20.80 

14.00 

15. 

360.00 

44.00 

30.00 

16. 

600.00 

72.00 

50.00 


The Atlantic Finance Company advertises rates on loans as shown at the top of 
the next page. Find the discount rate charged in each case. Then find the rate of 
interest. 
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A mount borrowed 

Fifteen monthly payments 

17. 

$ 80.00 

$ 6.15 

18. 

100.00 

7.68 

19. 

160.00 

11.52 

20. 

200.00 

15.36 

21. 

300.00 

23.04 

22. 

500.00 

38.39 

23. 

950.00 

72.94 

24. 

1200.00 

92.00 


A large retail credit store requires a down payment on each purchase. A carrying 
charge is added to the balance and payments required according to the following 
table. Find the discount rate earned by the company in each case if the final pay¬ 
ment is made one month after the last regular monthly payment. 



Balance 

Carrying 

charge 

Number and 
amount of 
monthly payments 

Final 

payment 

25. 

$ 15.00 

S 1.75 

3 @ $ 5 

$ 1.75 

26. 

25.00 

2.60 

5@$ 5 

2.60 

27. 

37.50 

4.00 

8@$ 5 

1.50 

28. 

45.00 

4.50 

9 @ t 5 

4.50 

29. 

52.50 

5.50 

9@$ 6 

4.00 

30. 

65.00 

6.50 

10 @ $ 7 

1.50 

31. 

85.00 

8.50 

11 ® $ 8 

5.50 

32. 

115.00 

12.00 

12 @ $10 

7.00 

33. 

145.00 

15.00 

14 @$11 

6.00 

34. 

175.00 

19.00 

14 @ $13 

12.00 

35. 

200.00 

21.00 

15 @ $14 

11.00 

36. 

250.00 

28.00 

16 @ $17 

6.00 


SUMMARY 

The following symbols and definitions are used in this chapter: 


P = principal 
r = rate of interest 
t = time 
I = interest 
S = amount 


d = rate of bank discount 
D = bank discount 
Pb = proceeds 
I 0 = ordinary interest 
I, = exact interest 
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These symbols are related by the following equations: 


Simple interest 

Bank discount 

I = Prt 

D = Sdt 

S - P + I 

P> = S - D 

S = P( 1 +rf) 

P* = 5(1 - dt) 

Pm S 

S — 

1 + rt 

S l - dt 


The simple interest rate and bank discount rate are connected by the 
following relation: 

d 

r 1 -dt 

The relation between ordinary and exact interest is given by: 



If a debt is paid off in equal monthly installments, and if: 


then 


D = amount of debt 
C = carrying charge 
n = number of monthly payments 
d = rate of discount 

24 C 

d = (n + 1) (D 4- C) 


Exercise 10-4 (Review) 


1. Find the interest and amount in each of the following problems: 



Principal 

Time 

Rale 


Principal 

Time 

Rale 

(a) 

$2016.28 

7 mo. 

.035 

(c) 

$750.00 

3 yr. 

.06 

(b) 

324.50 

2 mo. 

.08 

(d) 

986.30 

4 mo. 

.05 


2. Find, by four methods, the interest on $128.50 from July 1, 1963, to Dec. 
15, 1963 if r = 4*%. 
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3. Mr. Torrence wishes to obtain $1475 cash for 60 days from a bank that 
charges 8% discount. For what amount should he make the face of the note? 

4. On April 1, 1963, Mr. George Taylor signed a 90-day 6% interest-bearing 
note for $1000. (a) Find the maturity value, (b) On May 15, this note was 
discounted by a bank that charged a 6% discount rate. Find the proceeds. 

5. A non-interest-bearing note for $425 is due Dec. 15, 1964. It was discounted 
on Nov. 1, 1964. The proceeds were $415. (a) Find the discount rate, (b) Find 
the corresponding interest rate. 

6. On Nov. 1, 1962, Mr. Stephens bought 100 shares of common stock at $2 
per share. He sold this stock at $5.50 per share on May 15, 1963. What rate of 
interest did he earn on his investment? 


An automobile company advertises that it will repair your car and let you pay 
the bill in monthly installments. Compute the rate of discount charged by the 
company in the following instances: 



Amount of repairs 

Monthly payments 

7. 

$ 50 

6 @ $ 8.57 

8. 

$100 

8 @ $13.22 

9. 

$150 

12 @ $13.60 

10. 

$175 

12 @ $16.84 

11. 

$200 

12 @ $18.09 


12. A sum of money doubles itself in 15 years at simple interest. Find the 
simple-in to rest rate. 

13. A note for $600 is due in 8 months, another note of $575 is due in 2 months. 
If money is worth 5% simple interest, compare the value of the two notes (a) 
3 months from now; (b) 9 months from now; (c) now. 


What simple interest rates cor¬ 
respond to the following bank 
discount rates for the times indi¬ 
cated? 


What bank discount rates corre¬ 
spond to the following simple 
interest rates for the times indi¬ 
cated? 



d 

t 


r 

t 

14. 

.03 

60 days 

19. 

.03 

60 days 

15. 

.05 

90 days 

20. 

.05 

90 days 

16. 

.065 

1 year 

21. 

.065 

1 year 

17. 

.08 

6 months 

22. 

.08 

6 months 

18. 

.06 

120 days 

23. 

.06 

120 days 
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Find the rate of discount on the following: 



U npaid 

Carrying 

Monthly 

Final 


balance 

charge 

payments 

payment 

24. 

1275 

133 

17 @ $18.00 

$ 2.00 

25. 

295 

36 

17 @ $19.00 

8.00 

26. 

310 

37 

17 @ $19.50 

15.50 

27. 

325 

40 

17 @ $20.50 

16.50 

28. 

350 

42 

17 @ $22.00 

18.00 
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DEFINITIONS 

If, instead of being paid when due, the interest on an 
investment is added to the principal and this sum used 
as a new principal, we say that compound, interest is being 
used. The interval between consecutive times of adding 
the interest to the principal is called the conversion period. 
Unless otherwise stated, the rate of interest will be the 
rate per conversion period. The time interval between 
the date on which the principal was invested and the 
date on which it is repaid is called the term of the invest- 
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ment. The sum to which the principal and interest on it grow during the 
term is called the maturity value or accumulated value of the principal. 
The sum that is invested is called the ‘present value or the principal. 

Example 1. If 1100.00 is borrowed for three years at 5% per year com¬ 
pound interest and accumulates to $115.76, we say that the present value 
is $100.00, the term is three years, the interest rate is 5%, the conversion 
period is one year, and the maturity value is $115.76. 

Example 2. Find the accumulated value of $1000 invested at 4% com¬ 
pounded annually for 4 years. 

Solution. 

Year Principal 

1 1000 

2 1040 = 1000(1.04) 

3 1081.60 = 1000(1.04)2 

4 1124.86 = 1000(1.04) 3 


Interest 

1000(.04) 

1000(1.04)(.04) 

1000(1.04)2(.04) 

1000(1.04) 3 (.04) 


Accumulated value 

1000 4 1000(.04) - 
1000(1 + .04) = *1040 

1000(1 4 ,04)(1 + .04) = 
1000(1 4 .04)2 = 1081.60 

1000(1 4 .04)*(1 4 .04) = 
1000(1 4 .04) 3 = 1124.86 

1000(1 4 .04) 3 (1 + .04) = 
1000(1 4 .04)* = 1169.86 



THE COMPOUND INTEREST FORMULA 


We shall now derive a formula for the accumulated value at compound 
interest. To be specific, we shall find the accumulated value, S, after n 
conversion periods at rate i per period of an investment whose present 
value is P. 

If P is invested at rate t for one period, the interest is Pi and the ac¬ 
cumulated value at the end of the period is P 4 Pi = P(1 4 t). Since 
the investment is at compound interest, P(1 4 t) is the principal for the 
second period; hence, the interest is P(1 4- t) i and the accumulated value 
at the end of the second period is: 

P(1 4 i) + P(1 4 i)i = P(1 + 0 (1 4 0 = P(1 4 t) 2 
In fact, the principal at the beginning of any period is multiplied by 1 4 t 
to obtain the accumulated value at the end of the period. Hence, if P is 
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invested for n periods at rate» per period, the factor 1 + t enters n times 
(once for each period) and the accumulated value is P(1 + *)". Thus 


Period 

Principal 

Interest 

Accumulated value 

1 

P 

Pi 

P + Pi = P(1 + ») 

2 

P(1 + <) 

P( l + i)i 

P(1 + i) + P(1 + i)i 
= P(1 +*)(1 +0 
= P(1 + 0 2 

3 

P(1 + ») 2 

P( 1 + i)H 

P(1 + i) 2 + P(1 + \)H 
* P(1 + »)*(1 + 0 
- P(l + 0» 

n - 1 

P( 1 -hi)"-* 

P( 1 + 

P(1 + 0"“ 2 + P{ 1 + i)*-H 
= P(i +0"- 2 d +0 
= P(l + i)"' 1 

n 

P(1 + i)"' 1 

P(1 +t)"-W 

P(1 + i)" _1 + P( 1 + 0" -I » 

- pa + *d + o 

= P(i + 0" 

Hence 




(7) 


S = P( 1 + i) n 



is the amount to which P accumulates in n periods at rate i per period at 
compound interest. 

The student should recognize the fact that formula (7) is an equation 
involving the four quantities S, P, i, and n; hence, a value is determined 
for the fourth unknown if a value is assigned to each of the other three. 
The equation is solved for S in (7); it will be solved for i and for n in later 
sections, and we shall now solve it for P. This can be done by dividing 
each member of (7) by the coefficient, (1 -I- i)", of P. Thus, we have 


or 

P = S 
(i + 0" 

(7') 

p = S(i -f i)" n = Sv 

where 

i 

V 1 -hi 


The student should realize that (7') is merely another form of (7) and not 
a new formula. The factor (1 i)~ n or v* is sometimes called the discount 
factor. 
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Example 1. If $150.00 is invested for 7 years at compound interest, 
what is the accumulated value provided money is worth 4% per year? 

Solution. We know the values of P, i, and n and can find S by use of 
(7). Thus 

S = $150(1.04) 7 

The value of (1.04) 7 can be obtained from Table III by looking across 
from 7 and under 4%. It is 1.31593178; hence 

S = $150(1.31593178) 

= $197.39 

This result can be checked by discounting $197.39 for 7 years at 4%. 

Example 2. How much must be invested on December 10, 1964, at 3H% 
converted annually in order to accumulate to $5872 on December 10, 
1968? 

Solution. In this problem we want to find the value 4 years before the 
value is $5872. We have 5 = $5872, i = 3.5%, and n = 4; consequently, 
by use of (7'), we have 

P = $5872(1.035)-“ 

= $5872(.87144223) by use of Table II 
= $5117.11 

This result can be checked by accumulating $5117.11 for four years at 
3J4%. Thus, we get 

S = $5117.11(1.035)“ 

- $5117.11(1.14752300) 

= $5872 

Example 3. If the compound interest rate is 3% per 6 months, how much 
should be invested now in order to accumulate $12,500 in 10 years? 

Solution. In this problem, the periodic rate i = .03, the number of 
6-month periods is n = (2)(10) = 20, and *S = $12,500. Substituting in 
(7') we have 

P = $12,500(1.03)~ 20 

= $12,500(.55367575) by use of Table II 
= $6920.95 
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Ex»rcis« 11-1 

1. Find the amount of $800 for 8 years at 6% compounded annually. 

2. Find the compound amount of $800 for 8 years if the interest rate is 3% 
per 6 montha. 

3. Find the amount of $75 for 10 years at 3% compounded annually. 

4. Find the compound amount of $75 for 10 years if the interest rate is f-% 
per 3 months. 

5., Find the amount of $1000 at 7% compounded annually for 2 years; 5 years; 
10 years; 50 years. 

6. Find the. compound amount of $1000 for 2 years; 5 years; 10 years if the 
interest rate is ■&% per month. 

7. Find the amount of $750 at 5% compounded annually for 3 years; 7 years; 
20 years; 35 years. 

8. Find the compound amount of $750 for 3 years; 5 years; 20 years if the 
interest rate is per month. 

9. How much should be invested now at 5J% compounded annually in order 
to accumulate $5000 in 10 years? 

10. How much should be invested now at 2|% per 6 months, compounded 
semi-annually, in order to accumulate $5000 in 10 years? 

11. Find the discounted value of $1500 due in 4 years at 4% compounded 
annually. 

12. Find the discounted value of $1500 due in 4 years at 1% per quarter, com¬ 
pounded quarterly. 

13. Find the discounted value of $1750 due in 8 years at 6% compounded 
annually. 

14. Find the discounted value of $1750 due in 8 years at \% per month, com¬ 
pounded monthly. 

15. How much money must be invested at 7% compounded annually in order 
to produce $10,000 in 20 years? 

16. How much money must be invested at 3^% per 6 months, compounded 
semi-annually, in order to produce $10,000 in 2!0 years? 

17. A house is for sale at $12,000 cash or $6000 cash with additional payments 
of $3000 at the end of one year and $3100 at the end of three years. If interest 
is at 5 % compounded annually, which is the better price for the buyer and by 
how much? 

18. Work Problem 17 if the interest rate is 2^% per 6 months, compounded 
semi-annually. 

19. The quoted price of a lot is $500 cash and $500 at the end of each year for 
two years. If money is worth 5% compounded annually, find the equivalent 
cash price. 

20. Work Problem 19 if money is worth ■&% per month, compounded monthly. 
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COMPARISON OF SIMPLE AND COMPOUND INTEREST 


We shall now compare the accumulated value of P for n interest periods 
at simple interest and at compound interest. The comparison will be made 
by examining the formulas for simple interest and compound interest 
and then by comparing the graphs of these two functions. If r is used as 
the rate in each formula, we have 

S, = P(1 + m) for simple interest 


and 


S e = P(1 -f- r)* for compound interest 


If the latter is expanded by use of the binomial theorem, we have 


[ 


S c = P 1" 4- n • l-" 1 r + 


n(n — 1)1" -2 

2^1 


r 2 + 


n(n - 1) 
+ (n - 1) • 


■3-2 
3 ■ 2 • 1 


1 ■ r" -1 4- r" 


] 


= P 


[ 


1 + nr + 


n(n — 1) 
2 • 1 


r 2 4- • • - + 


n(n — 1) • • • 3 • 2 . 

(n — 1) • • • 3 * 2~ 1 



Case I. If n = 1, then S, = P(1 + r); furthermore, each term in the 
right member of the equation for S c is zero except for the first two. Con¬ 
sequently, S e = P(1 + r). Therefore, for one interest period , simple and 
compound interest yield equal amounts for every given rate. 

Case II. If n is greater than one and is a whole number, then each term 
in the right-hand member of the expression for S e is positive and S e = 
P( 1 4- nr ■+- positive terms) = P (1 + nr) 4- P(positive terms); furthermore, 
S, = P( 1 4- m); consequently, if n is greater than one and is a whale number, 
compound interest yields more than simple interest for any given rate. 

Case III. If 0<n<l, the first two terms in the right member of the 
expression for S e are positive. The remaining terms, beginning with the 
third, alternate in sign. It can be shown that the sum of these terms is 
negative, but numerically less than Pnr. Hence 

S c = P(1 -I- nr) 4- P(negative sum numerically less than nr) 

S e < P( 1 4- nr) = St 

and 

S e < S, 
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Consequently, if n is a fraction between 0 and 1, the compound interest 
formula gives a value which is less than that given by the simple interest 
formula for any given rate. 

The relation between accumulated value at simple interest and at 
compound interest at the same rate can be shown graphically also. The 
accompanying graphs are for r = .04 and P = $100.00. The values for S 
at compound interest were obtained from Tables VIII and III and corre¬ 
spond to n = |, ^ 1,2, 4, 6, 9, 12, 16, 20, and 25. The values of S at 
simple interest were obtained by computation and correspond tp the 
above values of n. Larger scales for the graphs would show the difference 
between S c and S , for small values of n (see table). 


n 

100S £ 

100 5, 

i 

100.99 

101.00 

i 

101.98 

102.00 

i 

104.00 

104.00 

2 

108.16 

108.00 

4 

116.99 

116.00 

6 

126.53 

124.00 

9 

142.33 

136.00 

12 

160.10 

148.00 

16 

187.30 

164.00 

20 

219.11 

180.00 

25 

266.58 

200.00 



Two graphs that differ in no essential way from those in the figure can 
be obtained by using other values of r. 

The values of (1.04) 1/4 and (1.04) 1/2 , shown in the table, were obtained 
from Table VIII. 

Compound interest is used on most loans except those that are for a 
short term. For example, the size of payment made on a house is ordinarily 
determined by use of compound interest. 
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SOLUTION FOR n BY LOGARITHMS AND BY INTERPOLATION 


We shall now discuss two methods for solving (7) for n. The equation is 

(7) S = P( 1 + 0" 

and the first method of solution will make use of logarithms. In order to 
do this, we must recall two of the theorems used in logarithmic compu¬ 
tation. They are: (1) the logarithm of the product of two factors is equal 
to the sum of the logarithms of the factors, and (2) the logarithm of a 
power of a number is equal to the exponent of the power multiplied by 
the logarithm of the number. 

If we equate the logarithms of the two members of (7), we have 
log S = log [P( 1 +.»)“] 

= log P + log(l + *)» by (1) 

= log P + n log (1 -f i) by (2) 

This is an equation that is linear in n and can be solved by adding 
— log S — n log (1 + t) to each member and dividing by the coefficient 
of n. Thus 


or 


(7") 


— n log( 1 4- t) = log P — log S 
log P - log S 
- log(l + i) 
log S - log P 
log (1 + i) 


This equation can be used as a formula for solving S = P( 1 + t)“ for 
n, but the student is advised to be able to solve it as often as necessary 
instead of memorizing (7") since it is only a variation of (7). 

Furthermore, (7) was derived only for integral values of n and, con¬ 
sequently, its solution for n as given by (7") has not been justified except 
for n a whole number. It can be justified for fractional values of n, and 
we shall use it for them. 


Example 1. How long will it take $2750 to accumulate to $5000 at 3^% 
converted annually? 

Solution. Since this is a problem in compound interest, we substitute in 
(7) and get 

5000 « 2750(1.035)- 
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Taking the logarithm of each member, we have 
log 5000 = log 2750(1.035)" 

= log 2750 + log 1.035" 
= log 2750 -f- n log 1.035 
- n log 1.035 = log 2750 - log 5000 
_ log 2750 — log 5000 
n - log 1.035 

_ log 5000 - log 2750 
log 1.035 


3.69897 - 3.43933 
.01494 


by use of Table I 


.25964 

.01494 


Thus, we have determined n as a fraction and can evaluate the fraction 
by the use of a calculating machine or by use of logarithms. If we use the 
latter, we have 


log n = log 


.25964 

.01494 


= log .25964 - log .01494 
= (9.41437 - 10) - (8.17435 - 10) 

= 1.24002 

Therefore n = 17.379 years 

If we prefer to express the time in terms of years, months, and days, 
we can do so by changing .379 years to months and days. Thus 
.379 years — 12(.379) months 
= 4.55 months 
= 4 months and 30(.55) days 
= 4 months and 16 days 

Hence, $2750 will accumulate to $5000 in 17 years, 4 months, and 16 
days at 3^% converted annually. 


(Note: This solution is based on the assumption that (7) is valid for 
fractional values of n.) 


The other method of solving (7) for n consists of applying linear inter¬ 
polation. The method will be illustrated by solving again the problem 
stated in Example 1. 
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Example 2. How long will it take $2750 to accumulate to $5000 at 3^% 
converted annually? 

Solution. Substituting in (7), we have 5000 = 2750(1.035)" 

1.035" = 2750 dividing by 2750 
= 1.81818182 

= 1.8182 to five significant figures 

Now, if we look in the column headed by 3^% in Table III, we find 
that 1.035 17 = 1.79467555, or 1.7947 to five significant figures and 1.035 18 
= 1.85748920, or 1.8575 to five significant figures. 

Hence, we must interpolate between these two numbers on the assump¬ 
tion that (7) is valid for fractional values of n. In order to do so more 
readily, we make the following table: 


n 

1.035" 



f 17 

1.7947' 


.0235 

n 

1.8182 J 


►-.0628 

L 18 

1.8575 

J 



Therefore 1.035" is of the way from 1.035 17 toward 1.035 18 , and we 
assume that n is that same part of the way from 17 toward 18. Consequently 

n = 17 fM y eare 

= 17.374 years 

= 17 years and 12(.374) months 
= 17 years and 4.49 months 
= 17 years, 4 months, and 30(.49) days 
= 17 years, 4 months, 14.7 days 
= 17 years, 4 months, 15 days 

Example S. How long will it take $2750 to accumulate to $5000 at lf% 
per 6 months, compounded semi-annually? 

Solution. Substituting in (7) we have 5000 = 2750(1.0175)" 

1.0175" = dividing by 2750 

= 1.81818182 

= 1.8182 to five significant figures 
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Now, if we look in the column headed by l£% in Table III, we find 
that 1.0175 34 = 1.80372452 or 1.8037 to five significant figures and 
1.0175 36 = 1.83528970 or 1.8353 to five significant figures. 

Now, making a table similar to that in Example 2, we have: 



n 

1.0175" 


r 34 

1.8037 

1 < 

n 

1.8182 


.35 

1.8353 


.0145 

.0316 


Therefore 1.0175" is^f of the way from 1.0 1 75 34 toward 1.0 175 35 , and 
we assume that n is the same part of the way from 34 toward 35. Hence 


n = half years 

= 34.459 half years 


= 17.23 years 

The reader should notice that this time is less than that of 17.37 years 
found in Example 2. This should be expected since the half-yearly rate 
here is one-half the annual rate in Example 2, and the number of conversion 
periods is doubled. 


Exercise 11-2 

1. Compare the accumulated value of $100 at the end of 1, 2, 5, 10, 15, 20, 25 
years at a compound interest rate of 6% with the corresponding amounts at 
6% simple interest. Compare graphically as well as numerically. 

2. Compare the maturity value of $100 at the end of 1, 4, 8, 12, 16, 20, 24 years 
at a simple interest rate of 5% with the corresponding amounts at a 5% rate 
compounded annually. Compare graphically as well as numerically. 

3. Compare the accumulated value of $100 at the end of 1, 3, 6, 10,15, 21 years 
at a simple interest rate of 4% with the corresponding amounts at 4% com¬ 
pounded annually. Compare graphically as well as numerically. 

4. Compare the accumulated value of $100 at the end of 1, 2, 4, 7, 11, 16, 22 
years at a simple interest rate of 3% with the corresponding amounts at 3% 
compounded annually. Compare graphically as well as numerically. 

5. How long will it take $200 to accumulate to $400 if i = .03, .04, .05, .06, 
compounded annually? Use logarithms and also interpolation. 

6. Work Problem 5 if the half-yearly rates are i = .015, .02, .025, and .03, 
and interest is compounded semi-annually. 

7. How long will it take $350 to accumulate to $1000 if t = .04, .045, .055, 
.08, compounded annually? Use logarithms and also interpolation. 
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8. Work Problem 7 if the quarterly rates are i = 1%, 1£%, l£%, 2%, and 
interest is compounded quarterly. 

9. How long will it take $728.50 to accumulate to $2216.13 at 6% compounded 
annually? 

10. How long will it take $728.50 to accumulate to $2216.13 at per month, 
compounded monthly? 

11. How long will it take $2362.50 to accumulate to $12,758.67 at 5% com¬ 
pounded annually? 

12. How long will it take $2362.50 to accumulate to $12,758.67 at 14 % per 
quarter compounded quarterly? Use logarithms. 

13. If $3813.39 has a present value of $1000 at 5£% compounded annually 
t years before it is due, find t. 

14. Work Problem 13 if the semi-annual rate is 2\% and interest is compounded 
twice a year. 

15. If $7309.28 has a present value of $5634.54 at 4% compounded annually 
t years before it is due, find l. 

16. Work Problem 15 if the quarterly rate is 1% and interest is compounded 
four times per year. 



SOLUTION FOR r BY LOGARITHMS AND BY INTERPOLATION 


We shall now solve 

(7) S - P(l + 0" 

for i by use of logarithms and then by interpolation. If we take the log¬ 
arithm of each member, we have 



log S = log [P( 1 4- 1 )"] 


= log P + n log (1 + *) 

Hence 

n log (1 4- i) = log S — log P 

and 


(7'") 

log(l + i) = -°- g 

n 


This equation can be used to obtain the value of 1 + * and then i can 
be found by subtracting 1 from each member. The student should not try 
to remember (7"') as a formula for solving (7) for t since it is merely a 
variation of (7). Instead of using (7"') as a formula, one need only solve 
(7) for i by use of logarithms as often as * is required. 
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Example 1. If, in 12 years, $600 accumulates to $882, what is the com¬ 
pound interest rate provided it is converted annually? 

Solution. By use of (7), we have 882 = 600(1 + t) 12 . 

Hence log 882 = log 600 + 12 log(l -f i) 

-12 log (1 + 1 ) = log 600 - log 882 

log (1 + i) - log 882 ~ log 600 

2.94547 - 2.77815 
12 

.16732 

12 

= 0.01394 
1 -f i = 1.0326 
i = 3.26% 


Equation (7) can be solved for t in any particular case by use of inter¬ 
polation. The procedure is exactly the same as in any other situation in 
which linear interpolation is used. We shall illustrate it by solving Example 
1 again. 


Example 2. If $600 accumulates to $882 in 12 years at compound 
interest converted annually, what is the rate? 


Solution. We have 882 = 600(1 + i ) 12 

by use of (7). Hence, dividing each member by 600, we get 


(1 -ft) 12 


882 

600 

1.47 


The two entries nearest to 1.47 in the table of accumulated values at 
compound interest opposite 12 are 1.4258 and 1.5111 to five figures and 
they are under 3% and 3£%, respectively. Therefore, we set up the table: 


.005 


f 1.03 12 
{ (1 -hi) 12 

l 1.035 12 


1.4258] 1_.0442 

1.47 ]-.0853 

1.5111 
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Consequently, t is £££ of the way from 3% toward 3.5%. Therefore, 
we shall compute this fractional part of .005 and add it to 3%. Thus 


442 

853 


(.005) 


2.210 

853 


= .00259 
i = .03 + .00259 
= 3.26% 


Example 3. If $600.00 accumulates to $882.00 in 12 years at a quarterly 
rate, compounded 4 times per year, what is the quarterly rate? 


Solution. Since there are 48 quarters in 12 years, by use of (7), we have 
882 = 600(1 + i) 48 where i is the quarterly rate. Hence, dividing each 
member by 600, we get 


(1 4. t)48 = 
u + ; 600 

= 1.47 


Looking in the table of accumulated values at compound interest 
opposite n = 48, we find that 1.47 lies between 1.4314 and 1.5192, which 
are the values to five significant figures for and J%, respectively. 
Hence, we set up the table: 


.00125 


(1.0075) 48 = 1.4314 
l (1 + t)« 8 - 1-47 / 

[ (1.00875) 48 = 1.5192 


.0386 

.0878 


Consequently, t, the quarterly rate, is of the way from £% toward 
£%. Therefore, we compute this fractional part of £% and add it to \%. 


i (°° ,25 > 


.4825 

878 


= .00055 


i = .0075 + .00055 
= .805% 


Exercise 11-3 

1. At what rate, converted annually, will $500 accumulate to $800 in 15 years? 
Compare with the simple-interest rate. 
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2. At what quarterly rate will $500 accumulate to $800 in 15 years? 

3. At what rate converted annually will $1250 accumulate to $2450 in 18 years? 

4. At what semi-annual rate will $1250 accumulate to $2450 in 18 years? 

5. At what rate converted annually will $750 accumulate to $1000 in 10 years? 
Compare with the simple-interest rate. 

6 . At what semi-annual rate will $750 accumulate to $1000 in 9^ years? 

7. Find the semi-annual rate at which $1760 will accumulate to $3600 in 28£ 
yeare. 

8 . At what rate of interest converted annually will $1682.95 accumulate to 
$3000 in 15 years? 

9. At what rate converted annually will $4386.51, due 6 years hence, have a 
present value of $3942.71? Compare with the simple interest rate. 

10. At what monthly rate will $4386.51, due 6 years hence, have a present 
value of $3942.71? Use logarithms. 

11. At what rate of interest, converted annually, will $10,000, due 30 yeare 
from now, have a present value of $3284.97? 

12. At what rate of interest, converted annually, will $20,000 due in 42 yeare 
have a value of $5,000 6 yeare from now? 

13. A note for $2500 bears interest at 4% and is due in 10 years. What rate, 
compounded annually, will an investor make if he buys the note 4 yeare from 
now for $3200? 

14. An investor paid $4113 for a 7-year $4000 note that bears interest at 3^% 
compounded annually. If he bought it 2 yeare after it was made out, what rate 
compounded annually did he make on his investment? 

15. An investor wants to make 4% compounded annually. Can he afford to 
pay $11,000 for a 5-year $10,000 note bearing 6% interest compounded annually 
if he buys it the day it is made out? 

16. A note for $5000 is due in 6 years. It is purchased by an investor for $3900. 
What semi-annual rate does he earn on his investment? 



NOMINAL AND EFFECTIVE RATES 


If the conversion period in compound interest is different from one year, 
the stated annual rate is called the nominal rale. This term is used because 
an annual rate is usually named in a transaction together with the number 
of times per year it is compounded. We will represent the nominal rate 
by j, and the number of times it is compounded per year by m. We often 
use the symbol j( m) to designate a situation of this sort since it shows 
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not only the rate but also the number of conversion periods per 
j 

year. The symbol — is another way of expressing the periodic rate. Hence- 
m 

forth, all rates quoted in connection with compound interest will be annual 
rates unless some other unit of time is specified. The annual rate at which 
the principal increases if the nominal rate is j compounded m times per 
year is called the effective rate and will be represented by e. This is the 
rate actually earned. If interest is compounded annually, the nominal or 
named rate is equal to the effective or earned rate. Further, if the periodic 
rate i is an annual rate, then e = i. If a given principal produces the same 
accumulated value at two or more different nominal rates, we say that 
the rates are equivalent. 


Exam-pie 1. If $100 is invested at 4% per year and interest is converted 
semi-annually, the nominal rate is 4%, the conversion period is 6 months, 
m = 2, and the compound amount at the end of 6 months is & = $100(1.02) 
= $102 since the rate during each 6-month period is 2%. Furthermore, 
the compound amount at the end of the second 6 months is S = $102(1.02) 
= $104.04. Now r , it is obvious that the total interest earned on $100 in 

4 04 

one year at j = 4%, m = 2, is $4.04. Hence, the effective rate is 
= .0404 or 4.04%. 


The relation between the nominal and the effective rate is given by 

(8) » + — (* +i)’ 

since $1 will accumulate to $(1 -f e ) in one year at the effective rate e 

4 PH 

and to $ (1 + ^) in one year at the nominal rate j compounded m times 
per year. The accumulated value of 1 at the end of one year at rate j 

a m 

compounded m times per year is (1 +—) by (7) since the periodic rate 
j 

is i = — and the number of periods in one year is equal to m. 
m 

Example 2. What effective rate is equivalent to a nominal rate of 6% 
converted quarterly? 
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Solution. If we substitute in the relation (8) between effective and 
nominal rates, we get 

= (1.015)4 

= 1.0614 to five significant figures 
e = .0614 

Consequently, the effective rate is e = 6.14%. 

In order to compare two rates, we compare the corresponding effective rates. 

Example 3. Is 4% converted 12 times per year or 4^% converted twice 
per year the more desirable from the viewpoint of the lender? 

Solution. The effective rate equivalent to j = .04, m = 12 is e = 4.07% 
since 



or 1.0407 to five significant figures 
e = .0407 or 4.07% 

The effective rate equivalent to j = .045, m = 2 is e = 4.55% since 



= (1.0225) 2 

or 1.0455 to five significant figures 
e = .0455 or 4.55% 

Consequently, j = 4.5%, m = 2 yields a greater return than j = 4%, 
m = 12. 

Example 4 . What nominal rate with m = 4 corresponds to an effective 
rate of 5%? 

Solution. We are given e = 5%, m = 4. Substituting in (8) we have 

l+.05= (l+{)‘ 
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Extracting the fourth root of both sides, we have 
(i+.05) ,/4 =i 

1.01227224 = l+i by use of Table VIII 

.01227224 = subtracting 1 from each side 

j = .04908896 

= 4.91% to the nearest hundredth of 1% 
Hence, a rate of 4.91% compounded quarterly is equivalent to an effective 
rate of 5%. 



ACCUMULATED AND PRESENT VALUES AT A NOMINAL RATE 


If interest is converted m times per year, the number of conversion periods 

• jf 

in t years will be mt. Hence, if we substitute — for i and ml for n, in 

m 

(7) S = P(l + 0" 


we obtain 



This equation is precisely equation (7) with the periodic rate i expressed 
as a fraction of the nominal annual rate j and the number of periods n 
expressed as the product of the number of conversion periods m per year 
and the number of years t . Equation (9) is more readily used than (7) if 
the interest rate is nominal and the time is given in years. 

Example 1. To what amount will $250 accumulate iii 4^ years at 4% 
converted semi-annually? 

Solution. In this problem, P = $250, t = 4^, j = 4% and m = 2. Hence, 
substituting in (9), we have 

/ 04\ (2) (4 *» 

S = $250 ^1 + 

= $250 (1 + .02)® 

= $250 (1.19509257) 

= $298.77 
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We can solve (9) for P by multiplying both sides by ( 1 + — 

\ m 

Doing this yields the following variation of (9): 

O') F “ S ( 1 + m)~"" 

Example 2. What will be the value on January 10, 1964 of $1000 due 
on January 10, 1972, provided money is worth 6% converted quarterly? 

Solution. In this problem S = $1000, t = 8, j = .06, and m = 4. Sub¬ 
stituting in (9') we have 

/ 06\~ (8) (4) 

P = $1000(1 -I- 

= $1000(1 + .015) -32 
= $1000 (.62099292) 

= $620.99 


) 


We shall illustrate one more use of (9) by solving it for j provided the 
values of S, P, m, and t are given. The procedure is the same as that 
followed in solving £ = P(1 -f- *)" for t except that one additional step is 
necessary. 


Example 3. If $800 accumulates to $1200 in 7 years and 9 months, what 
is the nominal rate converted quarterly? 


Solution. We are given that S = $1200, P = $800, m = 4, and t 
Substituting in (9), we have 

( j\ ( 4 ) (7 1 ) 

1 + 4) 

“800 (l +|) 3 ‘ 



Therefore 



= 1.5 


Using interpolation in Table III, we look across from n = 31, and find 
the two entries which are nearer than any others to 1.5. Thus, to five 
significant figures, we have 
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.00125 


(1.0125) 81 = 1.4698 

(1.01375) 31 = 1.5271 

7 302 

Hence is 7 ^ = .527 of the way from l£% to I$% 
Consequently 

| = .0125 + (.527) (.00125) 


-.0302 

.0573 


j(*) 


.0125 + .000659 

.013159 

.052636 

5.26% to the nearest hundredth of 1% 


Ex«rds« 11-4 


Determine the missing quantity in each of Problems 1 through 8. 



e 

J 

m 

e 

J 

m 

1 . 

.06 

•> 

12 

5. ? 

.06 

12 

2. 

.05 

9 

2 

6. ? 

.05 

2 

3. 

.04 

9 

4 

7. ? 

.04 

4 

4. 

.03 

? 

1 

8. ? 

.03 

1 

9. 

To what sum 

will $450 accumulate 

in 4 years at 5% converted 

semi-annually? 


10. Find the accumulated value of $775 after 4£ years if money is worth 5% 
converted semi-annually. 

11. Find the accumulated value of $960.85 after 12J- years if money is worth 
6% converted monthly. 

12. Find the accumulated value of $1268.50 after 8f years if money is worth 
8% converted quarterly. 

13. What is the present value of $700 due in 6 years if money is worth 4% 
converted quarterly? 

14. What is the present value of $6257 due in 3^ years if money is worth 3% 
converted semi-annually? 

15. What is the present value of $1000 due in 10 years if money is worth 3% 
converted monthly? 
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16. What is the present value of 11250 due ip 7^- years if money is worth 7% 
compounded monthly? 

17. An investor has an opportunity to buy a note that has a face value of 
$1000, is due in 6 years, and draws interest at 4% converted quarterly. What 
price should he pay in order to make 5% converted semi-annually? 

18. A note for $5200 bearing interest at 4% converted semi-annually was made 
out on June 22, 1957 and is due on June 22, 1972. What should an investor pay 
on December 22, 1968 in order to make 6 % converted quarterly? 

19. WTiat should a buyer pay on June 10, 1968 for a $5120, 4% converted 
quarterly note made out on March 10, 1958 and due on December 10, 1971 in 
order to make 6 % converted semi-annually? 

20. A note for $1000 is due in 10 years and draws interest at 5% compounded 
semi-annually. What should be paid for it 6 years before it is due in order to 
earn 6 % compounded quarterly? 

21. At what nominal rate converted quarterly is $5297.39 the value of $6015 
3 years and 6 months before it is due? 

22. At what nominal rate converted monthly will $1500 accumulate to $2000 
in 5 years? 

23. At what nominal rate converted quarterly will $5000 be the value of $7500 
10 years and 3 months before it is due? 

24. A man owns a note for $5000 due 4 years hence. If he sells this note for 
$4200 3 years before it is due, what nominal rate converted semi-annually 
does he earn? 



COMPOUND INTEREST FOR FRACTIONAL PERIODS 


Heretofore, our discussion of compound interest has been limited to the 
situation in which the time is a whole number of interest periods, except 
in Section 11-4, where we determined fractional valuea of n by use of 
logarithms and interpolation. We shall now continue our extended con¬ 
ception of compound interest by agreeing that the accumulated value 
shall be the value obtained by use of (7) or (9) even though the term is 
not a whole number of interest periods. 

Example 1. Find the accumulated value of $1000 invested at 5% con¬ 
verted annually for 2^ years. 

Solution. In this problem, we have P = $1000, j = .05, m = 1 , t = 2^, 
and substituting in (9) gives 
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8 = $1000(1.05) (*»> 

Hence log 8 = log 1000 + 2.5 log 1.05 

= 3 + 2.5 (.02119) 

= 3.05298 
8 = $1129.74 

The value of 8 can be computed by the use of Tables III and VIII 
as follows: 

8 = $1000(1.05) < 2 1.) 

= $1000(1.05) 2 (1.05) 1/2 
= $1000(1.1025) (1.02469508) 

= $1130.01 

This gives us an accurate answer, whereas the logarithmic method 
cannot give a result correct to six significant figures because the table 
used is accurate to only five places. 

Example S. Find the accumulated value of $1500 invested for 4 years 
and 5 months at 4^% converted quarterly. 

Solution. In this problem, P = $1500, j = .045, m = 4, and t = 4-j*^. 
Substituting jn (9) gives 

/ 045\ 4<4 *> 

S = $1500 f 1 + 

= $1500(1.01125) 17 t 
= $1500(1.0U25) ,7 (1.01125) 2/3 

Looking in Table VIII under l£% for the value of (1.01125) 2/3 reveals that 
no such value appears. It is simple, however, to compute this value from 
that of (1.01125) l/3 , which is in the table, for (1.01125) 273 = [(1.01125) 173 ] 2 . 
Hence 

8 = $1500(1.01125) 17 [(1.01125) 1/3 ] 2 
= S1500(1.20946997) (1.00373602) 2 
= $1814.205(1.0074860) 

= $1827.78 

It should be noted that we may always find the accumulated value at 
compound interest by substituting in 

(9) S = P { l +l)" 
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since (7) is a special case of it with j — i, m — 1, and t — n. It is also 
always possible to find the present value at compound interest by sub¬ 
stituting in the same formula and solving for P. 

Quite often a combination of compound and simple interest is used if 
the term is not a whole number of interest periods. This gives an approxi¬ 


mation to the value of P^l + . If this approximation is used, we 


employ simple interest for any time less than an interest period. 


To obtain an approximation to the accumulated value at compound 
interest for a time that is not a whole number of interest periods: 

(a) Compute the compound amount for the largest whole number of interest 
periods that is less than the given time . 

(b) Accumulate the compound amount obtained in (a) at simple interest for 
the remaining fractional part of a period. 

Example 3. If $1000 is invested at 5% converted annually for years, 
find the accumulated value by the approximate method. 


Solution. The largest whole number of interest periods of one year each 
contained in 2^ years is two. Hence, step (a) consists of evaluating 

S = $1000(1.05) 2 
= $1000(1.1025) 

= $1102.50 

and step (b) requires that we accumulate $1102.50 for \ year at 5% simple 
interest. Thus, the value after 2^ years is 

$1102.50(1 + (.05)4) = $1102.50(1.025) 

= $1130.06 


Example 4- Find the accumulated value of $1500 invested for 4 years 
and 5 months at 4£% converted quarterly. Use the approximate method. 

Solution. The largest number of whole interest periods of one quarter- 
year each contained in 4 years and 5 months is 17. Hence, step (a) consists 
in evaluating 

S = $1500(1.0U25) 17 
= $1500(1.20946997) 

= $1814.20 
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and step (b) requires that we accumulate $1814.20 for ^ of 1 quarter at a 
quarterly simple interest rate of l£%. Thus, the value after 4 years and 
5 months is 

S - $1814.20 [1 + (.01125) §J 
= $1814.20(1 -I- .0075) 

= $1827.81 


To find an approximation to the present value of an amount S which is 
due in a time that is not a whole number of interest periods: 

(a) Compute the present value for the largest number of interest periods 
contained in the term. 

(b) Discount the value obtained in (a) at simple interest for the. fractional 
part of a period necessary to bring the total time to the term of the investment. 

From the previous examples and the above statement of how to find 
the approximate present value, we conclude that the formula 

< io) s -K i+ «)'t i +(£)'] 

where l is the largest integer in mt and / is the fraction mi — l really de¬ 
scribes the approximate method. In Example 4, mt = (4) (4^) =■ 17$. 
The largest integer in 17§ is l = 17. The fraction / = 17§ — 17 = §. 

Example 5. What is the present value of $1000 due in 3 years and 8 
months if money is worth 3%% converted semi-annually? 

Solution. In this problem S = $1000, j = .035, m = 2, t = 3-^ = 3§ 
and we want to find P. In order to substitute in (10) we must find l and /. 
Since l is the largest integer in mt = 2(3^) = 7^ it is 7 and / = 7^ — 
7 = Substituting, we have 

„ ra . f (,.W[ r + (jp)(i)] 

= P{ 1 + .0175) 7 [l + (.0175) 

= P( 1.1291222) (1.0058333) 

= P( 1.1357087) 

P = $1000 
1.1357087 
= $880.51 
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Extfdia 11-5 


Find the maturity value of each note described in Problems 1 through 8. Use the 
method specified by your instructor. 



Principal 

Rate 

Due in 

1 . 

% 600.00 

j — .04, m — 1 

3 years, 3 months 

2 . 

800.00 

j = .06, m = 2 

5 years, 2 months 

3. 

5000.00 

j = .035, m — 1 

4 years, 5 months 

4. 

6217.00 

j — .05, m = 1 

3 years, 7 months 

5. 

4926.00 

j = .06, m = 4 

6 years, 8 months 

6 . 

750.00 

j = .03, m = 4 

10 years, 4 months 

7. 

400.00 

j = .05, m = 4 

12 years, 10 months 

8. 

3218.25 

j = .045, m = 2 

7 years, 9 months 


Find the present value of each note described in Problems 9 through 16. Use the 
method specified by your instructor. 



Maturity value 

Rate 

Due in 

9. 

% 700.00 

j = .05, m — 1 

4 years, 2 months 

10. 

1000.00 

j = .06, m — 2 

2 years, 7 months 

11 . 

2714.00 

j = .04, m = 4 

1 year, 5 months 

12 . 

3965.00 

j = .06, m — 1 

5 years, 9 months 

13. 

1472.00 

j = .04, m = 1 

8 years, 4 months 

14. 

760.00 

j = .06, m - 2 

3 years, 5 months 

15. 

1000.00 

j = .05, m = 4 

7 years, 8 months 

16. 

4721.00 

j = .03, m = 4 

9 years, 4 months 


EQUATIONS OF VALUE 


An equation of value is an equation which states that the value of one set 
of obligations is equal to the value of a second set on a specified date. 
The particular date that is chosen is immaterial but it is essential that 
the same date be used for all of the obligations. The date selected for use 
in an equation of value is called the comparison date or focal date, and all 
obligations under consideration must be evaluated on this date in order 
to set up the equation. It is desirable to choose the comparison date so as 
to have as simple an equation as possible. Furthermore, if compound 
interest is used, the particular date chosen as the comparison date does 
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not affect the solution obtained for the equation because, if two dates 
were chosen, the resulting equations differ only in that one could be 
obtained from the other by multiplying both sides of it by a power of 



Example. What amount paid in 2 years with an equal amount paid in 
5 years will equitably repay a note of $500 due in 4 years with interest at 
6 % converted quarterly and another of $800 due in 3 years with interest 
at 4% converted annually, provided money is worth 5% compounded 
semi-annually? 

Solution 1. We shall make a table of the two sets of obligations with 5 
years from now as the comparison date. If each payment is X, we can 
make the following table: 


DEBTS OR 
OLD OBLIGATIONS 

Value 
when due 
$500(1.015) 16 
$800(1.04)* 


DEBTS OR 
OLD OBLIGATIONS 

Value 5 years 
from now 

$500(1.015) 18 (L.025) 2 
$800(1.04)*(1.025) 4 


PAYMENTS OR 
NEW OBLIGATIONS 

Value 5 years 
from now 
X(1.025) 8 
X 


The entries in the table can be justified as follows: The $500 is due in 4 
years with j — 6 %, m = 4 and must be accumulated for another year at 
j = 5%, m = 2; the $800 is due in 3 years with j = 4%, m = 1 and must 
be accumulated for 2 more years at j - 5%, m = 2; the first $X is due 
in 2 years and must be accumulated for 3 years at j = 5%, m = 2; and 
the second $X is due in 5 years. Hence, setting the two sets of values 5 
years from now equal to one another, we have 

(1) X + X(1.025) 6 = $500(1.015) 16 (1.025) 2 + $800(1.04) 3 (1.025)< 

X(l -f 1.15969342) = $500(1.26898555)(1.05062500) 

+ $800(1.12486400)(1.10381289) 

2.15969342 X = $666.61 + $993.31 
= $1659. 92 
„ _ $1659.92 

2.15969342 
- $768.59 
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Solution t. Some students may find it easier to write out equation ( 1 ) 
of Solution 1 by use of a graphical scheme. Thus, using 5 years from the 
present as the comparison date, the debts (old obligations) have a value 
of 500(1.015) 18 (1.025) 2 4- 800(1.04) 3 (1.025) 4 as seen from this diagram. 


16 ptrtodt 


S rurt 


] 500(1.015)500(1.015)1* (l.Q2S)>| 


>\ 800(1.04)» |- 


4 ptrlodt 


800(1.04)* (1.025)* 


Furthermore, the new obligations have a value 5 years from now of 
X(1.025) 8 + X as seen from the diagram below. 



Hence, equating the values of the old and new sets of obligations 5 
years from now, we have 

X (1.025) 8 4- X = 500(1.015) 18 (1.025) 2 + 800(l.04) 3 (1.025) 4 
This is equation (1) of Solution 1 . Hence 

X = $768.59 

as obtained in Solution 1 . 


Ex*rcis« 11-6 

I. Mr. Hall owns two notes and needs some cash. One note is for $800 with 4% 
interest converted semi-annually and is due in 5 years. The other is for $1150 
with interest at 5% converted annually and is due in 3 years. He goes to a 
banking firm that agrees to give him a certain sum of cash and the same sum at 
the end of 6 months. Determine that sum under the assumption that money 
is worth 6% converted semi-annually. 
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2. Mr. Phillips owes $700 with interest at 5% converted semi-annually due in 
4 years and $1600 with interest at 6% converted quarterly due in 6 years. If 
money is worth 4%, what equal payments 2 and 3 years from now will equitably 
discharge the debts? 

3. A firm owes $17,600 with interest at 8 % converted quarterly which is due in 
3 years and $26,850 due in 4 years with interest at 5% converted annually. 
What equal payments made now and 1 year from now will equitably discharge 
these debts if money is worth 6% converted semi-annually? 

4. Mr. Kirkland owes $12,000 due in 5 years with interest at 6 % converted 
semi-annually. What equal payments made in 1 year, 2 years, and 3 years will 
properly discharge this debt if money is worth j = 5%, m = 4? 

5. I owe a friend $500 with interest at j = 4%, m = 2 due in 2 years, and 
$900 with interest at 5% converted annually due in 3 years. What equal sums 
paid now and in 6 months will equitably pay off these debts if money is worth 
j = 4%, m = 4? 

6 . Tom owes $9200 due without interest on July 28, 1975 and $7300 with 
interest at j = 4%, m = 2 from October 28, 1957 until due on April 28, 1970. 
What equal sums paid on April 28, 1963, July 28 , 1964, and October 28, 1964 
will equitably discharge his debts if money is worth j = 4%, m = 4? 

7. A farm is worth $17,000 cash. The buyer pays $4000 cash, $5000 at the end 
of 2 years, $4000 at the end of 4 years, and a final payment at the end of 6 
years. Determine the size of the final payment if money is worth j = 5%, m - 2. 

8. A house is worth $12,000. The buyer pays $7000 cash and makes equal 
payments at the end of 1, 2, and 3 years. Find the size of these payments if 
money is worth j = 5%, m — 2. 

9. A firm borrows $20,000 and repays it by making equal payments at the ends 
of 6 months, 1 year, 1^ years, 2 years, and 2^ years. How much is each of these 
payments if money is worth j — 3%, m = 2? 

10. A firm borrows $42,500 and repays it by making equal monthly payments 
for 6 months. What is each payment if the first is made 1 month after the debt 
is incurred? Assume that money is worth j = 6 %, to = 12. 

11. A firm owes $25,000 due in 5 years without interest. It pays off the obliga¬ 
tion by making 3 equal semi-annual payments. What is each payment if the 
first is made 6 months after the debt is incurred? Assume that money is worth 
j = 4%, m = 2. 

12. A firm owes $20,000 due in 3 years with interest at 4% compounded 
annually. The obligation is repaid by making a payment after 1 year, twice 
that sum after 2 years, and three times the original payment after 3 years. 
Determine each of these payments if money is worth 5% compounded annually. 
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SUMMARY 

The symbols e and j are used to represent effective and nominal rate, 
respectively. The symbol m is used to indicate the number of times per 
year that interest is converted, and the symbol t is used to represent the 
number of years in the term of the investment. When the term is expressed 
in periods, the symbol i is used for the periodic rate, and the symbol n 
for the number of periods. 

The relation between nominal and effective rates is shown to be 

( 8 ) 1 +•-(,+£)' 

The present value of an investment is represented by P and the accu¬ 
mulated value by S. They are connected by 
(7) S = P (1 + i )" 



If the term of the investment is not equal to an integral number of con¬ 
version periods, an approximate relation between P and S is given by 

(10) s = 

where l is the largest integer in mt and / is the fraction mt — l. Instead of 
remembering this formula, the student should reread the discussion pre¬ 
ceding (10) in Section 11-8. 

Exwciie 11-7 (Review) 

In Problems 1 through 4, find the accumulated value if the given sum is invested 
for the stated term at the specified rate. 

1. $1500 for 5 years at 6 % compounded quarterly. 

2. $4600 for 2 years at 5% effective. 

3. $1225 for 10 years at 4% compounded semi-annually. 

4. $625 for 1 year at 6 % compounded monthly. 

In Problems 5 through 8 , find the present value. 

5. $2500 due in 6 years, if money is worth 7% compounded semi-annually. 

6 . $1400 due in 8 years, if money is worth 3% compounded quarterly. 

7. $10,000 due in 5 years, if money is worth 4-J% effective. 

8. $750 due in 3 years, if money is worth 5±% compounded semi-annually. 
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9. If 7 ( 2 ) = -06(2), find e. 

10. If j( 4 ) = .04(4), find e. 

11. If« — .05, findj(xa>. 

12. If e = .03, find j( 4 ). 

13. If $3000 accumulates to $4050 in 11 years, (a) find e; (b) find ja)', (c) find 
;'c4). 

14. If $2785 accumulates to $3540.14 in 6 years, find (a) e; (b) j<i 2 ). 

15. If the present value of $1425.50 due in 4 years is $1276.11, (a) find e; (b) 
find j(«). 

16. If the present value of $2000 due in 20 years is $582.40, (a) find e; (b) find 
3d) I (c) find j(i 2 ). 

17. Find the amount of $3000 due in 5$ years with interest at 5%, compounded 
annually (a) if compound interest is used for the fractional period; (b) if simple 
interest is UBed for the fractional period. 

18. Find the amount of $750 due in 3 years and 2 months with interest at 4% 
compounded quarterly if for the fractional period (a) compound interest is 
used; (b) simple interest is used. 

19. A owes B three sums: (1) $5000 due in 4 years with interest at 5% com¬ 
pounded semi-annually; (2) $4500 due in 6 years with interest at 4^% com¬ 
pounded annually; (3) $3800 due in 2 years without interest. If B wishes to 
earn 6% compounded quarterly, for how much should he be willing to let A 
settle these three debts (a) now? (b) 3 years hence? (c) 4 years hence? 

20. A owes B two debts: (1) $2500 due in 4£ years without interest; (2) $1500 
due in 6 years with interest at 3% compounded semi-annually. A wishes to 
settle these debts by making equal payments at the end of 3 and 5 years. If B 
agrees on a rate of 5% compounded semi-annually, what is the amount of each 
payment? 


152 


COMPOUND INTEREST 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



Simple annuities 



TERMINOLOGY 


A sequence of equal payments made at equal intervals of 
time is called an annuity. Thus the payments for rent, 
for board, or on an automobile form an annuity. An 
annuity is called a contingent annuity if the payments are 
dependent on some condition. An annuity is called an 
annuity certain if the payments are to be made regardless 
of what conditions may arise. We shall consider only 
annuities certain in this chapter. (Contingent annuities 
will be discussed in Chapter 16.) The term “annuity” 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 12-1 


here will be understood to mean “annuity certain” since no other type of 
annuity is to be considered for the present. 

Annuities are also classified according to the time the payment is made. 
If a payment is made at the end of each interval, the annuity is called an 
ordinary annuity. If a payment is made at the beginning of each interval, 
the annuity is called an annuity due. 

The interval between payments is called the payment period. The 
interval between the beginning of the first payment period and the end of 
the last one is called the term of the annuity and, in general, is measured 
in years. The interval between consecutive conversions of interest is called 
the conversion period or interest period. The amount paid at the end or 
beginning of each payment period is called the periodic rent or periodic 
payment. A simple annuity is one in which the payment period and the 
conversion period coincide; in this chapter we shall study only simple 
annuities. 

Example. If a series of payments of 150 is made at the end of each 3 
months until 14 payments have been made, the periodic rent is $50, the 
payment period is 3 months, the term is 14 periods, and we have an ordinary 
annuity certain. It is certain since the payments are not dependent on any 
condition and it is ordinary because the payments are made at the ends 
of the intervals. If the interest rate is 6% converted quarterly, the con¬ 
version or interest period is 3 months, and the periodic rate is l£%. 



PRESENT VALUE OF AN ORDINARY ANNUITY 


The value at the beginning of the term of all periodic payments is called 
the present value of the annuity. We shall use the symbol a^„ read “a 
angle n at i,” to represent the present value if the periodic payment is 1 
and shall now derive a formula for it. 

A. As the difference of two perpetuities. We shall now determine the present 
value of the sequence of payments if 1 is paid at the end of each payment 
period for a term of n periods and if money is worth t per payment period. 
If we recall that a perpetuity is an unending sequence of equal payments 
at equal intervals, we can think of an ordinary annuity as the difference 
between two perpetuities. The term of one of them begins now and that 
of the other begins n periods from now. We can find the present value of 
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the ordinary annuity as the difference of the present values of the two 
perpetuities. By referring to the accompanying diagram, the student will 
be able to visualize the method. Since the value at the beginning of the 
term of a perpetuity of 1 per period is the sum that must be invested in 



order to furnish the payments, we see that \ is the present value of a per- 

* 1 

petuity of 1 per period beginning now. Furthermore, -j is the value n 

periods from now of a perpetuity of 1 per period beginning n periods from 
now. The value now of this perpetuity can be obtained by discounting 

for n periods at rate i. Thus i 

-(1 + t )- 


is the value now of a perpetuity of 1 paid at the end of each period with 
term beginning n periods from now. Consequently, the present value of 
the annuity of 1 at the end of each period for n periods at rate i per period, 
if considered as the difference of two perpetuities, is 


7 - 7 < 1+i >- 


l-U+O- , 

- i —= “SI- 


Therefore, we know that 
(1) asii 


1 - (1 + i)~ n 

i 

is the present value of an ordinary annuity of 1 per period for n periods if 
money is worth i per period. 
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U') 


If the periodic rent is R per period instead of 1, the present value is 

1 - (1 + 


A = Rdn\i = R 


using the symbol A to represent the present value of an annuity of R 
per period. 


Example. Find the present value of an ordinary annuity of $50 per year 
for 16 years if money is worth 3% per year. 

Solution. In this problem, R = $50, n = 16, and t = 3%; hence, the 
symbol for the present value is 

A — $50afel.o3 

We can find the value of ann .03 from Table IV by looking across from 
16 and under 3%; it is 12.56110203. Therefore the present value is 

A — $50aie].o3 

= $50(12.56110203) 

- $628.06- 

B , As a geometric progression. Now let us look at the above example from 
a different point of view. Using the diagram below we will discount each 
payment separately, for the proper number of periods. 

$50 550 550 550 $50 $50 $50 


$50 (1 + .03)- 1 

$50 (1 + .03)“ 2 

$50 (1 + .03)~ 3 

$50 (1 + .03)“ 4 
• 

■ 

i 

i 

i 

$50 (1 4- .03)- 14 
$50 (1 + .03)- 15 
$50 (1 + .03) 6 


L. 


-L. 


14 15 16 


z 
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The present value of the first payment is 150(1 + .03) -1 . 
The present value of the second payment is $50(1 4- .03) -2 . 
The present value of the third payment is $50(1 + .03)~ 3 . 


The present value of the sixteenth payment is $50(1 4- .03) -16 . 
Consequently, the sum of those present values is 

$50aiel.03 = $50(1 4- .03) _1 + $50(1 4- .03)“ 2 + $50(1 4- .03)" 3 

4- ... 4- $50(1 4- .03)- 16 

This series is a geometric progression of 16 terms ■with the first term 
$50(1 4- .03) _l and common ratio (1 4- .03) -1 . Consequently, its sum is 

men _ $50(1.03)" 1 - (1 + .03)~ l • $50(1 + .03)- ,fl 

*5°oi«l-03-1 _ (1.03)— J - 

since the sum of a geometric progression is 

the first term — (the common ratio) (the last term) 

1 — the common ratio 


We can simplify this expression for $50«fis]. 0 3 by multiplying each term 
of the numerator and denominator by (1 4- .03). Thus we have 

. _ S50(14-.03) _, (14-.03)—$50(14-.03)(H-.03)- 1 (14- 03)~ ia 

*^ ai51 ° 3 (1 4- .03)' - (1 4- .03) 1 (1 4- .03)-' 

550 (1 4- .03)° - (1 4- .03)° (1 4- -03)- 10 
(1 4- .03) 1 - (1 4- -03)° 


since exponents of like bases are added in multiplication. Furthermore, 
(1 4* 03)° = 1. Hence 


$50af6l-03 = $50 


- $50 


1 - l(1.03)~ ld 
1 + .03 - 1 
1 - (1.03)— 16 
.03 


It should be noticed that this is precisely formula (T) with R - $50, 
i = .03, and n = 16. 

Using the above example as a model, the student should now be able 
to prove that 


( 1 ) 


l - (i + Q - 


by discounting each payment of 1 for the proper number of interest periods 
and adding the results by use of the formula for the sum of a geometric 
progression. 


SIMPLE ANNUITIES 


157 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 12-2 


Exercise 12-1 

Find the present values of the ordinary annuities in Problems 1 through 8 by 
using geometric progressions. 

1. $500 per year for 20 years at 5 % compounded annually. 

2. $825 per year for 15 years at 3J% compounded annually. 

3. $4000 per year for 5 years at 4% compounded annually. 

4. $750 per year for 12 years at 8 % compounded annually. 

5. $300 per quarter for 50 quarters at 7% compounded quarterly. 

6. $442.50 per 6 months for 15 years at 6% compounded semi-annually. 

7. $50 per month for 5 years at 6 % compounded monthly. 

8. $750 per 6 months for 10 years at 5% compounded semi-annually. 

9. A house is purchased for $5000 cash and a payment of $500 at the end of 
each year for 20 years. If money is worth 4 }% compounded annually, what is 
the equivalent cash price of the house? 

10. A fraternity chapter purchases a house for $12,500 cash and a payment of 
$1200 at the end of each year for 25 years. If the mortgage is on the basis of 
5 }% compounded annually, what is the equivalent cash price of the house? 

11. An insurance company sells a man an annuity certain of $4000 per year for 
20 years on a 3% basis. What was the purchase price of the annuity? 

12. The owner of a piece of property has two offers for it. One is $5000 cash 
and $1000 at the end of each year for 10 years with interest at 4%; the other is 
$6000 cash and $800 at the end of each year for 12 years at 5%. Which ia the 
better offer, and by how much? 

13. A veteran promises to pay $2000 cash and $240 at the end of each quarter 
for 20 years in order to purchase a home. If money is worth 6% compounded 
quarterly, what is the equivalent cash price? 

14. The owner of a piece of property has two offers for it. One is $5000 cash 
and $500 at the end of each 6 months for 10 years with interest at 4% com¬ 
pounded semi-annually; the other is $6000 cash and $200 at the end of each, 
quarter for 12 years at 5 % compounded quarterly. Which is the better offer, 
and by how much? 

15. A man puts his farm up for sale at $20,000. He is offered $7500 cash and 
$1425 at the end of each 6 months for 5 years with interest at 4-J-% compounded 
semi-annually. What is the difference between the offer and the price asked? 

16. I have an automobile for sale for $1500. I am offered $400 cash and $48 at 
the end of each month for 2 years. What is the difference between the cash price 
and the offer if money is worth 6% compounded monthly? 
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ACCUMULATED VALUE OF AN ORDINARY ANNUITY 


The value, at the end of the term, of the payments for periodic rent is 
called the accumulated value of the annuity. In order to find the accumulated 
value of an annuity, we can find the sum of the geometric progression 
formed by the accumulated values of the separate payments, or we can 
merely accumulate the present value at compound interest for the term of 
the annuity at the interest rate of the annuity. The term is n periods, the 
interest rate is i per period and the present value is 


az\i = 


LziLt *)- 

i 


for an ordinary annuity of 1 per period. Hence, using the symbol «c|t to 
represent this accumulated value, 

*Sli = Onli (1 + 0* 


Therefore 

( 2 ) 


- 1 - sy 1 -»>- (!+,•>. 

_ ( i +«•)■-1 
i 

_ (l + 0" - 1 


is the accumulated value of an ordinary annuity of 1 per period for n periods 
at rate i per period. 

If the periodic rent is R per period instead of 1, we have as the accumu¬ 
lated value 

(2') S = Ram = R < 1+ - 0" - r .. 1 


Example. Find the accumulated value of an ordinary annuity of 165 
per period for 23 periods if money is worth 4% per period. 

Solution. In this problem, R = $65, n = 23, and i = 4%; hence, the 
accumulated value is 

S = $65 8231-04 

The value of « 2 a|.o 4 can be found in Table V by looking across from 23 
and under 4% and is 36.61788858. Consequently 

£ = $65 8231.04 = $65(36.61788858) 

= $2380.16 
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Exercise 12-2 

Find the accumulated value of the ordinary annuities in Problems 1 through 4 by 
using geometric progressions, and in Problems 5 through 8 by use of (2). 

1. >300 per year for 20 years at 4j-% compounded annually. 

2. $528.14 per year for 4 years at b\% compounded annually. 

3. $75 per month for 5 years at 5% compounded monthly. 

4. $750 semi-annually for 10 years at 7% compounded semi-annually. 

5. $2122.36 per year for 27 years at 2£% compounded annually. 

6. $10,000 per year for 9 years at 2|% compounded annually. 

7. $5000 semi-annually for 9 years at 4% compounded semi-annually. 

8. $125 quarterly for 8 years at 6% compounded quarterly. 

9. A corporation sets aside $51,825.47 at the end of each year for 15 years at 
2% compounded annually to retire a bond issue at the end of the time. What 
amount of bonds can be retired? 

10. A man, wishing to retire at age 60, begins at age 35 to set aside $1000 at 
the end of each year at 3% compounded annually. If he dies just after making 
the 18th deposit, how much is in the fund? If he reaches age 60, how much will 
he have? 

11. Work Problem 10 if $500 is deposited at the end of each 6 months at 3% 
compounded semi-annually. 

12. In order to purchase an automobile 3 years from now, John Joiner invests 
$800 at the end of each year at 4% compounded annually. How much will he 
have in his fund at the end of 3 years? 

13. Find the accumulated value of an annuity of $750 per year for 15 years if 
money is worth 6% compounded annually. Show that this is equal to (1.06) ,s 
multiplied by the present value of the same annuity. 

14. Find the accumulated value of an annuity of $1200 per year for 10 years if 
money is worth 5^% compounded annually. Show that this is equal to (1.055) 10 
multiplied by the present value of the same annuity. 

15. Find the accumulated value of an annuity of $200 paid at the end of each 
6 months for 5 years if money is worth 8% compounded semi-annually. 

16. Find the accumulated value of an annuity of $50 paid at the end of each 
month for 10 years if money is worth 6% compounded monthly. 

17. A man deposits $150 at the end of each 6 months for 12 years in a savings 
bank that pays 2J% compounded semi-annually. How much does he have at 
the end of the time? 

18. At the end of each month for 12 years, $125 is invested with the Ajax 
Building and Loan Association, which pays 3% compounded monthly. What 
is the amount of the investment at the end of the 12th year? 
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19. A school teacher invests $20 at the end of each month for 15 years in an 
investor’s syndicate which pays 5% compounded monthly. If at the time of 
each deposit the syndicate deducts 2% of the deposit to cover its expenses of 
operation, how much was in the fund at the end of the 15th year? 

20. In order to make a down payment on a house 5 years from now, Mr. Lake 
deposits 81000 at the end of each year in a Building and Loan Association which 
pays 0% compounded annually. What amount can be paid down on the house 
5 years from now? 



DETERMINATION OF THE PERIODIC RENT 


So far we have used formulas 


O') 

and 

(20 


i 

S = ± 


for determining the present value and accumulated value, respectively, of 
an ordinary annuity. It Bhould be noticed that each of these formulas has 
four unknown quantities in it and, further, that any one of the four can 
be determined if the other three are known. Thus, if we know the present 
value or accumulated value, the periodic interest rate and the term of the 
annuity, we can determine the periodic rent. This type of problem is often 
encountered, and we shall illustrate its solution with two examples. 


Example 1. A man buys a $20,000 house. He makes a down payment of 
$5000, and agrees to pay the balance with interest at 5% compounded 
annually by making payments at the end of each year for 20 years. Find 
the annual payment. 


Solution. After the down payment of $5000, the present value of the 
remaining balance is $15,000. Hence, we know that A = $15,000, i =» 5%, 
and n — 20. Substituting in formula (T) we have 

R 1 ~ ' n? 5 ' ~ 2 ° = $15,000 
.U5 


or ft®2ol-ofi = $15,000 

Solving for R, we have 


$15,000 = $15,000 

aiol-oa 12.46221034 


$1203.64 
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Hence, 20 annual payments of 11203.64 are sufficient to pay the debt of 
$15,000 with the interest thereon. 


Example 2. A man wishes to accumulate $25,000 at the end of 20 years 
by making semi-annual deposits in a fund that bears interest at 5% com¬ 
pounded semi-annually. Find the amount he must deposit at the end of 
each 6 months. 


Solution. In this problem we are given S = $25,000, n = 2(20) * 40 

05 

6-month periods, and i = = .025 = the periodic interest rate, and we 


want to find R. Substituting in (2'), we have 

R (1 + .025) 4 0 - 1 


.025 


or R 5401-025 

Solving for R, we have 


$25000 

$25000 


n $25,000 $25,000 

R ~ _ 67.402554 - * 370 ' 91 

Hence, 40 semi-annual deposits of $370.91 at 5% compounded semi¬ 
annually are sufficient to accumulate a fund of $25,000 in 20 years. 


12-5 THE RELATION BETWEEN — AND — 

On\i «i]< 

In each of the last two examples where we were finding the periodic rent, 
it should be noticed that a division by a*], or was required. We have 
•ncluded Table VII as a matter of convenience to simplify this type of 

computation. It gives the values of for certain combinations of n and 

OfT|.' 

t, and enables us to perform a multiplication instead of a division when 
finding the periodic rent. 

Example 1. In Example 1 of the last section it became necessary to 
evaluate 

= $15,000 = $15,000 

K 0201-08 12.46221034 
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This was done by performing the actual division. This becomes unnecessary 

if we use Table VII for R - $15,000 [—) = $15,000(.08024259) = 

\a2ol.o«/ 

1 is found by looking across from 20 under 5% 


$1203.64. This value of 
in Table VII. 


®20l -05 


This same table can be used to determine the value of l/a«i, because of 
the relation between l/a^,- and l/s^,-. Since 

(1 4" t)~" *5]. = »’ 

it follows that (14- *)“" = asi «/«»],• 

by dividing by If we substitute this expression for (1 -f- *)“" > n 

1 - (1 4- Q- 


flsi. 


1 - 


we get 


flrT|; 


a^n 


!51L 


_1_1_ 

1 = g " 1, ■ S " 1 * dividing by a^, 


or 

(3) 


1 

*51. 


— I 


Finally, multiplying by i, we have 

. = J_ 

°5i. 

J_ = _L 

Sn] t 0«11 

We can now find the value of 1/ssi, from the table of values of 1/oyq, 
by subtracting t from the entry for l/o^,, regardless of the value of n. 

Example 2. In Example 2 of the last section it became necessary to 
evaluate 

$25,000 $25,000 

&4o]. 0 2A " 67.402554 

Again, as in Example 1, this was done by actual division. Now, by the 
use of Table VII, this becomes unnecessary since 

R - <25;Q0 ° - $25,000 (—-—) = $25,000(.01483623) = $370.91 

*40l-O2S \«4o|o25/ 
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This value of-is found by looking across from 40 under 2\% in 

*40|-025 * 

Table VII. There, we find .03983623. This is the value of —-— and 

«40l 025 

from it we subtract i = .025 to obtain the value of —■—. 

«40l02fi 


Exercise 12-3 

1. "What is the value of ^=4— ; of j=4— ? 

0161-02 ’ *Isl-02 

2. What is the value of -=4— ; of -=4— ? 

0241-035 ’ *241-036 

3. What is the value of — ; of -=4— ? 

dgl-07 ’ *81-07 

4. What is the value of „ . ; of r==r— ? 

0501-015’ *501.015 

5. What is the periodic rent of the annuity, payable for 20 years at 5%, whose 
present value is $1? Whose present value is $1000? 

6. What is the periodic rent of the annuity, payable for 20 years at 5%, whose 
amount is $1? Whose amount is $1000? 

7. What annuity, payable for 15 years at 6£%, can be bought for $1? For 
$10,000? 

8. How much must be set aside at the end of each year for 20 years at 4^% 
in order to accumulate $1? $15,000? 

Find the periodic rent on the ordinary annuities in Problems 9 through 16. 

9. A = $8000, n - 20, t - .05; t = .04. 

10. S = $8000, n = 20, i = .05; i = .04. 

11. A = $4250, n = 10, i = .045; i = .035. 

12. S = $4250, n = 10, i = .045; i = .035. 

13. A = $2500, n = 15, i = .04; i = .03. 

14. S = $2500, n = 15, i - .04; i = .03. 

15. A = $10,000, n = 25, i = .055; t = .0225. 

16. S - $10,000, n = 25, i = .055; t - .0225. 

17. A man wishes to accumulate $5000 in 7 years. How much should be set 
aside at the end of each 6 months (a) if he can invest his money at 4% com¬ 
pounded semi-annually? (b) If he can invest his money at 6% compounded 
semi-annually? 
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18. A bank lends an oil company $1,000,000 which is to be repaid in 10 equal 
semi-annual installments at 6% compounded semi-annually. Find the amount 
of each installment. 

19. An endowment policy of $20,000 is payable at age 65 to Mr. McElvey. He 
has a choice of taking the cash or an annuity certain payable to him or his heirs 
at the end of each year for 15 years. If he chooses the annuity, what is the 
annual payment if i — .045? 

20. Mr. Johnson purchases a business valued at $25,000. He pays $8000 cash 
and the balance in 4 equal annual payments with interest at 5%. Find the 
annual payment. 

21. The cash price of a house is $12,000. A down payment of $3000 is required, 
and the balance is to be paid off in 20 equal annual installments. Find the 
amount of each installment (a) if t = .045; (b) if i = .06. 

22. A fraternity buys a house whose cash value is $30,000. The chapter has 
$5000 cash. They obtain the balance of $25,000 from Carl Thomas, a member, 
who takes a mortgage on the house and agrees to let them pay him back in 25 
annual installments at 7%. After 12 annual payments have been made, Mr. 
Thomas cuts the balance of the loan by $3000, and the interest rate to 4% on 
the unpaid balance. Find (a) the annual payment for the first 12 years; (b) the 
annual payment for the last 13 years. 

23. A municipality issues $2,500,000 in airport bonds which mature in 25 
years. How much must be set aside each year at \\% to pay off the bondB 
when they mature? 

24. A department store sets aside annually at 5% a fund to purchase a de¬ 
livery truck at the end of 4 years at an estimated price of $4000. How much 
should be placed in the fund each year? 



DETERMINATION OF THE TERM 


Quite often the present or accumulated value of an annuity, the rate, 
the time between payments, and the periodic payment are known and 
the term is to be determined. Under such conditions, an integral number 
of periodic payments may not pay off the liability; that is, k payments 
may not be enough and k -f- 1 payments may be too many to pay off the 
debt. The practice under such conditions is to make k payments of regular 
size and a payment of irregular size one payment interval later, except 
as noted in the next sentence. If the accumulated value is involved, k 
payments may not be enough to pay off the debt but k payments plus 
the interest on them for one interest period may be too much. If so, the 
partial payment is made at the end of the kth payment period. 
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This irregular payment can be determined by means of an equation of 
value. The focal or comparison date may be chosen at will. 

Example 1. Determine the number of full payments of $70 at the end 
of each 3 months and the irregular payment to be made 3 months after 
the last full payment in order to accumulate $1500 if money is worth 6% 
converted quarterly. 

flfi 

Solution. In this problem, R * $70, i = = .015, S «= $1500, and n, 

the number of quarterly payments, is to be found. Hence 

$70sn|.oifi = $1500 

= pjp = 21.42857143 

This value of ari .015 is between that of sisj.ois = 20.48937572 and siel-ois 
= 21.79671636. 

Therefore, 18 regular payments and an irregular payment, 3 months 
later, must be made. 

If 19 regular payments were made, the accumulated value would be 
$70siTl.oi5 = $70(21.79671636) 

= $1525.77 

This is obviously $25.77 more than the required amount of $1500. Since 
the last payment draws no interest, instead of the regular payment of $70, 

$70 - $25.77 = $44.23 

is the irregular payment that must be made 19 quarters or 4 years and 9 
months after the beginning of the term in order to accumulate $1500. 

Example 2. Determine the number of full payments of $150 at the end 
of each year, and the exact amount of the fractional payment to be made 
at the end of the next year in order to discharge a debt of $2000 if money 
is worth 4% converted annually. 

Solution. In this problem R = $150, A = $2000, and i = .04. Hence, 
using the present value formula we have 

$150o^|.(h = $2000 
On ]-(h = 13.333333 

Using the a^\ 04 table, we see that 13.333333 lies between the values of 
uf 9 l -04 and a2o|.M. We shall now find the payment, x, that must be made 
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at the end of the 20th year, by the use of a line diagram and an equation 
of value with now as the comparison date. We have the following diagram 


$150 $150 $150 $150 $i 



and the equation 

$150ai9i. o4 + x(1.04)- 20 = $2000 

Hence 

(1.04)- 20 x = $2000 - S150aie). 0 4 

x = ($2000 - $ 150ai9].o<) (1.04) 20 
= [$2000 - $150(13.1339394)] (2.19112314) 
- ($2000 - $1970.09) (2.19112314) 

= ($29.91) (2.19112314) 

= $65.54 


Example 3. How long will it take payments of $600 per year to amount 
to $10,000 at 5% compounded annually? 


Solution. In this problem, R = 
the formula S = Rs^i we have 

$000 Shi-05 


Therefore 


05 


$600, £ = $10,000, 

= $ 10,000 

$ 10,000 

$600 

= 16.666667 


.05. Hence, using 


and, by use of the table for a^os we see that Sjn-os lies between 

S 12 I 05 = 15.91712652 and 

s iJl-os = 17.71298285 

Now $600*121-05 = $600(15.91712652) 

= $9550.28 
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and an extra payment of $449.72 at the time of the 12th payment of $600 
would be sufficient to produce $10,000. On the other hand 

$600«i3l. 0 6 = $600(17.71298285) 

= $10,627.79 

This is $27.79 more than the full 13th payment of $600 and means that 
one year’s interest on $9550.28 at 5%, or $477.51, is sufficient to build 
the fund to $10,027.79 without any 13th payment. Hence, an extra pay¬ 
ment of $449.72 should be made at the time of the 12th payment 
of $600. 


Extrcii* 12-4 

1. How long will it take an annuity of $862.50 per year to amount to $28,519.39 

at 5%? 

2. How long will it take aD annuity of $350 per year to amount to $4828.44 
at 2|%? 

3. How long will it take to pay off a debt of $5000 at 4% by paying $616.45 
at the end of each year? 

4. How long will it take to pay off a debt of $3600 at 6% by paying $332.48 
at the end of each year? 

5. A debt of $10,000 at 6% compounded annually is being paid off, principal 
and interest, by annual payments of $1000. How many full payments are 
necessary? How much additional would be necessary to retire the debt at the 
time of the last full payment? At the end of the next year? 

6 . How long will it take payments of $750 per year to accumulate to $7500 if 
* = .035? Find the partial payment that must be made one year after the last 
full payment. 

7. How long will it take to accumulate $28,500 at 5% compounded annually if 
the annual deposit is $1500? Find the final partial payment that must be made 
one year after the last full payment. 

8. At the end of each year for 10 years, Mr. Harris has been paying $1200, 
principal and interest, on a debt that originally was $18,000. How much does 
he still owe after the 10th payment if i = .045? How many more full payments 
must he make? Find the final partial payment that must be made one year 
after the last full payment. 

9. On a loan of $1,500,000 at 3% an oil company repays $200,000 annually for 
n years, and a partial payment at the end of n -I- 1 years. Find n and the partial 
payment. 
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10. A man and his wife decide to take a trip to Europe as soon as they can 
accumulate $5000. If they save $400 per year and invest it at 4%, how many 
full deposits of $400 will be necessary? How much must they save the last year? 

11. A house has a cash price of $30,000. A purchaser pays $12,000 cash and 
agrees to pay the balance in quarterly installments of $500 each. If interest is 
at 4% compounded quarterly, how many full payments are necessary, and what 
is the final partial payment that must be made one quarter after the last full 
payment? 

12 . In Problem 11, what additional payment would be necessary, at the time 
the last full payment is made, to pay off the balance of the debt? 



DETERMINATION OF THE RATE 


If R, n, and either A or S are known, we can determine the periodic rate 
by interpolation in either the table for a^, or respectively. If the 
payment and interest periods are one year, the interpolation yields the 
effective rate. Otherwise, the rate interpolated for must be multiplied by 
the number of interest periods per year to determine the nominal annual 
rate. Since the student is already familiar with linear interpolation, we 
shall simply illustrate with two examples. 


Example 1. An ordinary annuity of $1200 per year for 20 years accu¬ 
mulates to $32,500. Find the effective rate. 

Solution. In this problem, R = $1200, n = 20 and S = $32,500; hence 

$1200«2o|, = $32,500 

and «2ol < = = 27.08333 

By the use of Table V, we find that « 2 o] o 3 = 26.87037 and S 20 I 035 = 
28.27968. Consequently, the rate is between 3% and 3%%. The table 
needed for the interpolation is 


^ 20 | ■ 03 



) »20l» 


= 26.87037 
= 27.08333 


J—.21296 
\ 1.40931 


S 20 I 035 = 28.27968 j 
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21296 

Therefore, the rate is ' 4 q Q 31 = 1511 of the way from 3% toward 

3j%. Since (.1511) (3j% - 3%) = (.1511) (.005) = .000756, the rate is 
3% + .08% or 3.08% to the nearest 1/100%. 


Example 2. A loan of $84 is to be repaid in 12 equal monthly installments 
of $7.76 each. Find the monthly rate. Find the nominal rate compounded 
monthly. 

Solution. In this problem, we have A = $84, n = 12, and R = $7.76; 
hence $7.76ar2l< = $84 

and ailli = = 10.82474 

This value, from Table IV, lies between 

ofTI-ois **= 10.90751 and 


The table needed is 

i% 


0 I 2 I -0175 — 10.73955 


fll2l015 

< ai2|. 


10.90751' 

10.82474 


-4— .08277 
>—16796 


fll 2 |-oi 75 = 10.73955 


Therefore, the monthly rate is ' - gyQg = .4928 of the way from 1^% 

toward 1 J%. Since .4928 (lf% - 1§%) = (.4928) (.0025) = .001232, the 

rate is 1.5% + .123% = 1.623%. Since i = ^ = 1.623%, the nominal 

rate compounded monthly is 

j' ( i 2 ) = 12(1.623%) = 19.48% to the nearest 1/100% 


Exercise 12-5 

1. Given A = $2684.91, R = $880, n = 10, find t. 

2. Given S = $8731.42, R = $523.90, n = 14, find ». 

3. Given A = $22,916.31, R = $1850, n = 20, find t. 

4. Given S = $3471.62, R = $600, n = 5, find i. 

5. Given A - $825, R = $125, n = 8, find t. 
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6. Given S • $1000, R « $490, n = 2, find i. 

7. Given 5 = $6500, = $500, n = 10, find i. 

8. Given S = $14,500, R = $850.62, n = 13, find t. 

9. At the end of each quarter for 8 years, a man invests $250 in common stocks. 

At the end of 8 years he sells out for $12,192.60. If his dividends were paid at 

the end of each quarter and immediately reinvested in the fund, what quarterly 
rate was earned? What nominal rate converted quarterly was earned? 

10. An annuity with semi-annual payments of $425 for 15 years can be pur¬ 
chased for $8560.29. What semi-annual rate is being paid? What nominal rate 
converted semi-annually is being paid? 

11. At what nominal rate, converted semi-annually, will an annuity of $100 at 
the end of each 6 months accumulate to $20,000 at the end of 25 years? 

12. What is the nominal rate, converted quarterly, if $100 at the end of each 
3 months for 12 years has a present value of $2500? 

13. Mr. O’Quinn invested $50 per month at the end of each month for 9 years 
and had $7000 to his credit. What rate, converted monthly, did his investment 
draw? 

14. Mr. W 7 right borrowed $4200 and paid off his obligation by quarterly pay¬ 
ments of $150 at the end of each quarter for 8 years. What rate, converted 
quarterly, did he pay? 

15. If $70.67 at the end of each month for 8 years and 4 months pays off a note 
of $5654 and interest on it, what is the nominal rate converted monthly? 

16. Mr. Scholz bought a house for $9750 and made a cash payment of $1750. 
He paid off the remainder of the cost by a payment of $437 at the end of each 
6 months for 10 yeans. What rate, converted semi-annually, did he pay? 

17. A father deposited $200 at the end of each 6 months for 17 years into an 
educational fund, and had accumulated $9000 at the end of the time. What 
rate converted semi-annually did he receive? 

18. At what rate, converted semi-annually, will a payment of $250 at the end 
of each 6 months accumulate to $12,000 in 15 years? 

19. What is the rate converted quarterly if 120 quarterly deposits of $50, one 
at the end of each quarter, are required to pay off a debt of $3475? 

20. At what rate, converted semi-annually, will a payment of $300 at the end 
of each 6 months for 20 years accumulate to $20,500? 

A Dallas bank advertises that it will make home-repair loans according to the 
following table. Find the nominal rate, converted monthly, in each case. 



Loan 

Monthly payment 

Term 

21. 

$ 300 

$ 9.58 

36 months 

22. 

$ 400 

$12.78 

36 months 

23. 

$ 500 

$15.97 

36 months 

24. 

$1000 

$31.94 

36 months 
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ACCUMULATED VALUE OF AN ANNUITY DUE 


An annuity due was defined in Section 12-1 as an annuity certain in which 
the periodic payment is made at the beginning of each payment interval. 
Hence, an annuity due differs from an ordinary annuity only in the time 
at which each periodic payment is made. The times the payments are 
made in the two situations are shown in the following diagrams in which 
n is the number of periodic payments and 1 is the amount of each payment. 

Ill 111 

I-1-1-1.I-1-1 

0 12 3 n—2 n—1 n 

Ordinary Annuity 

1111 11 

I- \ -1-1.I-1-» 

0123 n—2 n—1 n 

Annuity Due 


It follows from the definition and from the diagrams that each pay¬ 
ment is made one payment period earlier for an annuity due than Tor an 
ordinary annuity. We shall use this fact in deriving a formula for the 
accumulated value of an annuity due. Since each payment is made one 
payment period earlier for an annuity due than for an ordinary annuity, 
each payment draws interest for one more payment period. Consequently, 
the accumulated value of an annuity due is the value obtained by accu¬ 
mulating the accumulated value of an ordinary annuity for one payment 
period. Since the interest rate is i per period, the accumulation factor for 
one period is 1 + t. Hence, if we use to represent the accumulated 
value of a simple annuity due of 1 per period for n periods at i per period, 
we have 

(3) = (1 + 0 SiT|< 

If the periodic rent is R, then multiplying both sides of (3) by R, and 
symbolizing the accumulated 
(3') S = Ri^i 


value by S, we have 
= «<1 + i ) 

= f?d + o (1 + l T 


- 1 
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Example 1. Find the accumulated value of an annuity due of $100, 
payable semi-annually for 12 years at 6% compounded semi-annually. 

Solution. In this example, we have R = $100, n = 24, and * — ^ 

= .03; hence, substituting in (3'), we have 

S = $100 $24] >03 

= ($100)(1.03)«2i].O3 
= ($103) (34.42647022) 

- $3545.93 

A second formula for the accumulated value of an annuity due, which is 
somewhat simpler than (3') to use, may be obtained from a consideration 
of the line diagram of the annuity due with an extra payment of 1 placed 
at the end of the last period. 

1111 111 

I-1-1-1.I-1-1 

0123 n—2 n—1 n 

With this added payment, the annuity can be considered as an ordinary 
annuity of n + 1 payments, one at the end of each of n -f 1 intervals. 
Its accumulated value is This symbol includes the extra payment 

of 1 which we placed at the end of the last interval. If now we subtract 
this 1 from s;TfT|„ we will obtain the accumulated value of the n payments 
of the annuity due. Hence, we have 

(4) = s^n, - 1 

If R is the periodic rent, we obtain immediately 
(4') S = R $„-], = R(s^n, - 1) 

Example 2. Solving the previous example of this section by this formula, 
we have 

S = $100 $24]-03 = $100(tf25|.03 — 1) 

= $100(36.459264 - 1) 

= $100(35.459264) 

= $3545.93 
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It should be noticed that the use of this formula replaces a multiplication 
by a subtraction which actually can be performed mentally. 


PRESENT VALUE OF AN ANNUITY DUE 


To find the present value of an annuity due, symbolized by we will 
make use of the fact that the present value can be obtained by discounting 
the accumulated value at the periodic rate for its term. Using (3) and the 
discount factor at rate t for n periods, we have 

<fcn »• = (l +1) - * J*|, 

= (1 + i)~* 8 * 1 . (1 + t) substituting for S*i, 

Hence 

(4) = o;n, (1 i) since (1 + i) - *= aa\x 

If R is the periodic rent, we have 
(4') A = Ra^i 

= R{ 1 -I- i) 

In using formula (4'), it is necessary to find the product of two numbers 
and then to multiply this by a third number. This can be and often is a 
tedious operation unless a machine is available. 

Example 1. What is the present value of an annuity due of $250 per 
quarter for 15 years at 6 % compounded quarterly? 

Solution. In this problem we have R = $250, n = (15)(4) = 60, and 

i = “ = .015; hence, by use of (4'), we get 

A — $250 oeol-ois 

= $250 (1.015) Ocol.015 
= $253.75(39.380269) 

= $9992.74 

Just as in the case of the accumulated value, we can obtain a second 
formula for the present value of an annuity due by considering a line 
diagram such as that shown at the top of the following page. 
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a^TI. 



111 11 

I-1-1.-I-1-1 

0 1 2 n—2 n—1 n 


The first payment of 1, due immediately, has a present value of 1. The 
other n — 1 payments can be thought of as being due at the end of each 
of the first n — 1 periods and thus will have a present value of a,in.- Hence, 
the present value of an annuity due of 1 for n periods at i per period is 

(5) ii%]i = 1 + 

and of $/? per period at i per period is 

(5') A = R’dn]i = R(1 + a^zn,) 

Example 2. Solve the first example of this section by formula (5). 

A = 1250 <2«o|.oi6 
= $250(1 -f agsi-ois) 

= $250(1 + 38.970973) 

= $250(39.970973) 

= $9992.74 

It should be noticed that (5') is easier to use than (4') because it replaces 
a multiplication by the addition of 1 to a^rru, which can be done mentally. 


Exercise 12-6 

Find the present value of each annuity due in Problems 1 through 4. 

1. $200 per year for 10 years at 6%. 

2. $475.50 per year for 13 years at \\%. 

3. $360 per year for 15 years at 3£%. 

4. $2492.12 per year for 4 years at 2f%. 

5* A farmer buys some land and, in addition to a cash payment of $400, agrees 
to pay $400 at the end of each year for 15 years. What caah price would be 
equivalent to this sequence of payments provided money is worth 4%? 
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6. A father decided to build up a fund to enable his son to start in business on 
his 25th birthday. In order to do this, he deposited $250 in a savings bank, 
which paid 3% converted semi-annually, on the day the child was born, and 
another $250 at the beginning of each 6 months until and including the day the 
son was 24^ years old. How much was available on the son’s 25th birthday? 

7. Find the present value of $200 at the beginning of each quarter for 13 years 
if money is worth 6% converted quarterly. 

8. Find the amount to which $250 at the beginning of each quarter for 17 years 
will accumulate if money is worth 5% converted quarterly. 

9. In order to pay fpr an addition to its factory, a firm paid $350 down and 
agreed to pay a like sum at the end of each 6 months for the next 27i years. 
What was the cash price of the addition if money is worth 3% converted semi¬ 
annually? 

10. What quarterly payment made at the beginning of each period for 13 years 
will accumulate to $9600 if money is worth 6% converted quarterly? 

11. A home was listed for $10,200 cash. A buyer wanted the place and was 
willing to make a very small cash payment and to pay a similar amount at the 
end of each 6 months from the time of purchase until a total of 30 payments 
had been made. How much should the cash payment be if money is worth 4% 
converted semi-annually? 

12. A family owes $7478.96 on its home. At what rate converted semi-annually 
will $250 at the beginning of each 6 months for 20 years pay off the obligation? 

13. How many quarterly payments of $100 made at the beginning of the period, 
and what partial payment at the end of the last period, are equivalent to a cash 
price of $3311.83 if money is worth j = 4%, m = 4? 

14. An ex-serviceman bought a house for a cash payment of $840 and a promise 
to pay $840 on each anniversary of the date of purchase until a total of 21 
payments, including the cash one, had been made. What was the equivalent 
cash price of the house, provided the interest rate was 5% compounded annually? 

15. How much will be to one’s credit in 10 years if he pays $75 at the beginning 
of each month into a fund that earns 4% compounded monthly? 

16. Determine the semi-annual payment, made at the beginning of each 6 
months, that is required to pay off a loan of $15,000 in 40 payments if j — .055, 
m - 2. 


DEFERRED ANNUITIES 


A deferred annuity is an annuity whose term does not begin until some 
future date. The time until that future date is called the term of deferment 
and we shall represent it by d. We shall assume that each payment is 
made at the end of a period after the term of deferment has expired. Thus, 
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we shall consider only deferred ordinary annuities; if, however, a deferred 
annuity due should arise, it could be transformed into a deferred ordinary 
annuity by shortening the term of deferment by one payment period. 

We shall now determine the present value of a deferred annuity whose 
term is n periods after a deferment interval of d periods and with interest 
rate i per period. If payments had been made during the deferment in¬ 
terval, the term of the annuity would have been (n + d) periods; hence, 
we can find the present value of the deferred annuity by subtracting the 
present value of an annuity with d periods as its term for the present value 
of an annuity whose term is (n + d) periods since this is adding in and 
subtracting out the present value of an annuity whose term is d periods. 



Therefore, using the symbol ^jo^i to represent the present value of the 
deferred annuity, we see that 

(6) d|<>nlt = diTfdli ~ «J1» 

and consequently 

(6') A = Rd\an\i = - «i<) 

where R is the periodic rent. 

Formula (6') is rather simple to use since to do so merely requires a 
subtraction and a multiplication. An example is given just after (7') is 
derived. 

An alternate formula may be obtained by finding the value of the annuity 
at the beginning of the first actual payment interval, and then discounting 
this for d periods at rate i per period as indicated in the diagram at the 
top of the following page. 
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Thus 

(7) rf|a»lt = (1 -H O^osii 

and if R is the periodic rent 

(7') = R(1 4- 

Example 1. On January 1 , 1958 a philanthropist announced that he 
was going to give an educational institution $50,000 on January 1, 1963, 
and on each January 1 thereafter until 20 such donations had been made. 
What was the value of the gift on the date of the announcement if money 
is worth 4% compounded annually? 

Solution 1. The payments on this gift form a deferred ordinary annuity 
of $50,000 per year with a term of 20 years, deferment period 4 years 
(January 1 , 1958 until January 1 , 1962), and i = 4%. Hence, substituting 
these values in ( 6 ') we have 

A — $50,000 4 1 0 - 20 ] -a* 

= $50,000 (aMl.04 — ail 04 ) 

= $50,000(15.24696314 - 3.62989522) 

= $50,000(11.61706792) 

= $580,853.40 

Solution 2. Substituting in (7') we have 

A = $50,000 (1.04) * < 1201.04 

= $50,000(.85480419)(13.59032634) 

= $50,000(11.6170679) 

= $580,853.40 
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Example £. A man borrowed $15,000 at 5% compounded semi-annually 
and agreed to pay it back in 12 semi-annual installments with the first 
one due 3^ years after he received the money. Find the semi-annual 
installment. 

05 

Solution. In this example A = $15,000, n = 12, i = = .025, the 

deferment period is 6 semi-annual periods and we want to find R; hence, 
using (6'), we have 

Rol^T^-ons = $15,000 
^(oisl-025 ~ fl«l-025) = $15,000 
R = $15,000 

A HF! 025 — flfll-025 

= _ $15,000 _ 

14.35336363 - 5.50812536 
$15,000 
8.84523827 
= $1695.83 

Exercise 12-7 

Determine the value of A in Problems 1 through 8, and the value of R in Problems 
9 through 12. 



A 

R 

t 

n 

d 

1. 

? 

$150 

5% 

10 

3 

2. 

? 

200 

3% 

12 

2 

3. 

7 

900 

2% 

20 

4 

4. 

? 

800 

H% 

80 

8 

5. 

7 

1000 

4% 

15 

5 

6. 

? 

227 

6% 

25 

10 

7. 

7 

540 

3% 

5 

2 

8. 

? 

875 

H% 

18 

4 

9. 

$6,000 

? 

n% 

32 

16 

10. 

9,800 

? 

H% 

16 

5 

11. 

10,120 

? 

0% 

20 

3 

12. 

18,000 

? 

3% 

17 

7 
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13. A farmer borrowed money to buy a farm on May 1, 1958. He did not have 
to make a payment until November 1, 1963, and then was to continue semi¬ 
annual payments of 1600 until and including May 1, 1983. How much did he 
borrow if the interest rate was 5% compounded semi-annually? 

14. Find the present value of an ordinary annuity with term 30 years deferred 
5 years if the annual rent is $2400 payable quarterly and money is worth 4% 
converted quarterly. 

15. A man who was starting a business borrowed a certain sum on June 8, 
1958, on the condition that he was to make the first payment on December 8, 
1963, and was to continue quarterly payments of $250 until and including one 
on June 8, 1973. If money was worth 4% converted quarterly, how much did 
he borrow? 

16. A philanthropist announced that he would give $75,000 to a certain college 
in 5 years and continue giving that amount annually until 29 years from the 
time of the announcement. What was the cash value of the gift on the date of 
his announcement if money was worth 5%? 

17. A wealthy member of a congregation promised to give $1500 toward a new 
building the day it was completed and the same sum semi-annually for 12 
years. If the building was completed 2 years after the promise and if money was 
worth 3J%, compounded semi-annually, what was the cash equivalent of his 
gift? 

18. On the seventeenth birthday of his favorite grandson, a grandfather agreed 
to give him $150 per month for 12 years beginning one month after he was 21 
years of age. What was the value of the gift on the day the promise was made, 
provided money was worth 4% converted monthly? 

19. A man gave a librarian the choice between $3100 cash and $100 per quarter 
for 15 years for the library. If money was worth 5% converted quarterly and 
the first payment was to be 3 years and 3 months after the choice was made, 
which should the librarian have chosen? 

20. A medical graduate needed cash for office equipment and borrowed it with 
the agreement that he would make the first semi-annual repayment of $400 
in 3^ years, plus 15 other like sums. How much did he borrow if money was 
worth 4% converted semi-annually? 


SUMMARY 


The present and accumulated values of an ordinary annuity with periodic 
rent R, periodic interest rate i for n periods are found to be 

A = Ram* = R 1 ~ Q + 0l n 

i 

and 

(1 + 0 - - 1 


S = Rs^i = R 
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The present value and the accumulated value of an annuity due are the 
values of the corresponding ordinary annuity accumulated for one interest 
period, that is multiplied by the factor 1 + t. They also may be obtained 
by using the formulas 


and 


A = R'd^i = K(1 -f aizil,) 


5 = Rim = K(»s+Tii - 1) 

The present value of an ordinary annuity whose term is n periods, 
deferred d periods, whose periodic rent is R, and periodic interest rate is 
t is given by either of the formulas 

A — Uncurl,- ” R(J + i)~«• 


or 


A = = 


{ 03] i) 


Exercise 12-8 (Review) 

1. What did a family pay for a home if it was paid for by a cash payment of 
10% of the cost and $300 at the end of each 6 months for 20 years? Assume 
that money was worth 4% converted semi-annually. 

2. A farmer bought a $12,000 addition to his holdings. How much must he 
pay at the end of each 6 months in order to pay off the loan in 15 years if money 
is worth 5% converted semi-annually? 

3. In order to accumulate a fund for retiring on his 65th birthday, a man 
decided on his 40th birthday to deposit $300 at the end of each year in a fund 
that pays 3£%. How much was in the fund after the payment on his 65th 
birthday? 

4. In order to build up a fund of $4000 to be used to send his son to college, 
a man made a deposit at the end of each year from the time of birth of the child 
until and including his eighteenth birthday. How much was deposited each 
year if money was worth 3%? 

5. A business firm added a building to its holdings and paid for it by annual 
payments at the end of each year for 12 years. If each payment was $5000 and 
if money was worth 4% converted annually, what was the cost of the building? 

6. In order to accumulate a fund to buy houses during an anticipated period 
of depression, a firm put aside $15,000 at the end of each year for 7 years. How 
much was in the fund at the end of the time if it drew interest at 4^% 

7. Find the present value of an annuity of $400 payable at the end of each 3 
months for 12 years if j = .06, m = 4. 
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8 . Will a person be able to buy a $2300 lot at the end of 5 years if he deposits 
$400 at the end of each year in a fund that accumulates at 3£%? If not, how 
much will be needed in addition to his savings? 

9. Mr. Kahn decided to build up a fund of $10,000 in 15 years by making 
annual investments at 5%. He made the deposits for 9 years but could not 
make the 10th one. How much was then to his credit if the deposits were 
made at the end of each year? 

10. In addition to the down payment, a house costs $65 per month at the end 
of each month for 15 years. If the down payment was $4000 and money is worth 
4% compounded monthly, what was the cash price of the house? 

11. A friend of mine smokes 100 ten-cent cigars per month and pays the bill 
at the end of the month. If he started this the day he was 25 years of age and 
continues it until he is retired at 70, how much could he have in a retirement 
fund from the money he is now spending on cigars, provided money is worth 
3% compounded monthly? Hint. 1.0025 540 = [1.0025 260 ] 2 (1.0025) 40 . 

12. An employee of a manufacturing concern has a choice of two retirement 
plans. Under the first plan, he gets $125 per month at the end of each month 
as long as he lives. Under the other plan, he gets $100 per month as long as he 
lives, and, if that i8 less than 10 years, his estate receives $100 per month for 
the remainder of the 10 years. If he lives 8 years and money is worth 6% con¬ 
verted monthly, which plan would be the more desirable? On the day of retire¬ 
ment what difference would there be between the values of the plans? 

13. A family rented a house for 14 years at $45 per month in advance. What 
cash price for a house at the beginning of the time would have cost the same 
amount provided money is worth 6% converted monthly? 

14. Find the present value of an annuity due of $1000 per year for 20 years 
at 5%. 

15. Find the present value of an annuity due of $21.32 per period for 120 periods 
at per period. 

16. In addition to a down payment of $3000, the buyer of a house agreed to 
pay $53 per month in advance for 12 years. If money is worth 5% converted 
monthly, what was the cash price of the house? 

17. The buyer of a business made a cash payment of $2700. In addition, he 
agreed to pay $1000 quarterly in advance for 5 years. What was the cash price 
of the business if money was worth 5% converted quarterly? 

18. In order to accumulate a retirement fund, a man invested $400 on his 45th 
birthday and quarterly thereafter until he was 64 years and 9 months of age. How 
much, was to his credit at 65 if the investments drew 4% converted quarterly? 

19. If one deposits $500 in a savings bank on each January 1 beginning January 
1,1966 and ending on January 1,1982, how much will be to his credit on January 
1, 1983, provided the bank pays 3% converted annually? 
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20. How much should one pay now for the privilege of receiving $600 cash and 
$600 at the end of each year for 22 years provided money is worth 5% con¬ 
verted annually? 

21. In order to build up a reserve, a firm decided to set aside $900 per year in 
two equal installments, one at the beginning of the year and the other 6 months 
later. If this was continued for a total of 12 years, how much reserve was built 
up at the end of the 12th year, provided money is worth 7% converted 
semi-annually? 

22. Given A = $1493.26, ft = $530.00, n = 3, find *. 

23. Given S = $48,729.40, R - $1950, n = 20, find ». 

24. Given A = $17,492.16, ft = $1925, n = 15, find t. 

25. Given S = $13,548.20, ft = $406.50, r» = 18, find *. 

26. A house sells for $10,000 cash, or $1000 down and $1000 at the end of each 
year for 11 years. If the buyer can borrow money at 4%, should he do so in 
order to pay cash? 

27. An oil man invests $1,000,000 in an ordinary annuity that will pay him or 
his heirs $60,000 per year for 25 years. At what rate is interest being paid? 

28. At what effective rate will a payment of $500 at the end of each year for 
20 years have an accumulated value of $14,500? 

29. What is the effective rate if $200 at the end of each year for 15 years accu¬ 
mulates to $4073? 

30. What is the cash equivalent of an annuity of $500 at the end of each year 
with a term of 10 years deferred 4 years if money is worth 5%? 

31. A grandfather made an agreement with his grandson on his 21st birthday. 
The agreement was that the grandson was to receive $1000 at the end of each 
6 months until 14 payments were received and that the first was to be given 
when the boy was 25£ years of age. If money was worth 4^% converted semi¬ 
annually, what was the value of the gift on the day it was promised? 

32. A farmer bought a $15,000 tract of land and signed a 4% note for it. The 
note stated that the interest was to be added to the principal for the firet 5 
years, and at the end of the fifth year and annually thereafter until a total of 
25 payments were made, equal payments were to be made until the debt was 
paid off. How much was each payment if money was worth 3^-% after the 
fifth year? 

33. How many payments of $300 are required to save $1600 if invested at the 
end of each 6 months at 5% converted semi-annually? What additional partial 
payment is needed at the time of the last full payment to have exactly $1000? 

34. A man wants to accumulate $23,000 by making deposits of $900 each at 
the end of each year as long as necessary. What partial payment, in addition 
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to the usual 1900, must be made at the time of the last full payment in order 
to have exactly $23,000 if money is worth 3 

35. At what rate will $200 at the end of each year accumulate to $2700 in 
11 years? 

36. What is the rate if the present value of $500 at the end of each year for 12 
years is $4500? 

37. In order to accumulate $3200 to help pay their son’s college expenses, a 
couple started depositing $50 per quarter in a fund. If the first deposit was 
made on the son’s fifth birthday, and the last was made when he was 17£ years 
old, what rate converted quarterly was earned on the investment? 

38. A couple decided to accumulate $20,000 toward retiring on the husband’s 
65th birthday. They made a semi-annual deposit of $200 at the end of each 6 
months for 30 years. What rate converted semi-annually did they receive? 

39. In order to accumulate $12,200 in 20 years by quarterly payments of $100 
at the end of each quarter, what rate converted quarterly must be earned? 

40. Mr. Thomas owes $6300 on his house and can pay it off by payments of 
$100 at the end of each quarter for 25 years. What rate converted quarterly 
does he pay? 

41. At what effective rate will $600 at the beginning of each year for 15 years 
accumulate to $12,014.16? 

42. How many semi-annual payments of $100 made at the beginning of each 
period are required in order to accumulate $4,129.86 provided money is worth 
3% converted semi-annually? 

43. Determine the annual payment made at the beginning of each year that 
is required in order to have $8,976.11 at the end of 22 years. Assume that money 
is worth 5% compounded annually. 

44. A buyer agreed to pay $60 per month in advance for 14 years for a house 
in addition to a down payment of $2000. What was the equivalent cash price if 
money is worth 5% converted monthly? 
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AMORTIZATION 

People in general say that a debt is amortized if it is paid 
off by any set of payments. In this chapter, however, we 
shall say that a debt is amortized if it and interest on it 
are paid off by a sequence of equal payments at equal 
intervals. If the payments are made at the ends of the 
intervals, they form an ordinary annuity whose present 
value is the original debt. 

Example. Mr. Jones bought a lot for $4500 and made 
a cash payment of $500. What semi-annual payment 
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must be made at the end of each 6 months for 3 years to finish paying 
for the lot if money is worth 5% converted semi-annually? 

Solution. Since the payments are to be equal and are to be made at 
equal intervals, they form an ordinary annuity. We have A = $4500 — 
$500 = $4000, n = 2(3) = 6 and i = ^(5%) = 2.5%; hence, the formula 
for the present value of an annuity becomes 

$4000 = jKosi •025 

Therefore, solving for R, we see that 

D $4000 

rt =- 

mi-025 

= $4000 (.18154997) 

= $726.20 

is the amount of each semi-annual payment. 

It is customary for lending agencies to use any fractional part of a 
cent as a whole cent in determining the periodic payment. The reason for 
doing this is purely psychological since most people are happy if the final 
payment is a few cents less than the others but are unhappy if it is larger 
than others. 



OUTSTANDING PRINCIPAL 


The debtor or creditor may want to liquidate the debt by making a cash 
payment at some time; hence, it is desirable to be able to determine the 
outstanding principal or liability at a specified time. The outstanding 
principal or liability at any time is the value at that time of all future 
payments. If the time is immediately after a periodic payment has been 
made and if there are still k payments to be made, then the outstanding 
principal is the present value of an ordinary annuity of R per period for k 
periods at rate i per period. Therefore 

Outstanding principal = A = Ra^ t 

Example 1. Find the outstanding liability of the debt in the example of 
Section 13-1 just after the second periodic payment is made. 
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Solution. In that problem, there are still four payments to be made 
after the second one since there are six in all. We found that each should 
be $726.20; hence, the outstanding principal just after the second periodic 
payment is 

A — $726.20 of ].026 
= $726.20 (3.76197421) 

= $2731.95 

There is a second method for determining the outstanding liability just 
after a payment has been made. It consists of finding how much the debt 
would have accumulated to if no payments had been made, and then 
subtracting from that the accumulated value of the payments that have 
been made. 

Example 2. Use the method just described to find the outstanding 
liability of the debt of the example of Section 13-1 just after the second 
periodic payment. 

Solution. The second periodic payment is made at the end of a year 
after the debt of $4000 is contracted; hence, at that time it has accu¬ 
mulated to 

$4000 (1.025) 2 = $4000 (1.050625) 

= $4202.50 

Furthermore, the value of the two payments at the time of the second 
one is 

$726.20 S21-025 = $726.20 (2.025) 

= $1470.56 

Therefore, the outstanding liability is 

$4202.50 - $1470.56 = $2731.94 

This differs from the outstanding liability as determined by Example 1 
but that should not be surprising since the periodic payment used in the 
two calculations is correct only to the nearest cent. 

Exordia 13-1 

Find the periodic payment that is necessary to amortize each of the following 
debts by means of a simple annuity where j is the nominal rate that is converted 
m times per year for / years. 
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Debt 

i 

m 

t 


Debt 


m 

t 

1 . 

$ 5,000 

4% 

2 

8 

2 . 

% 3,000 

5% 

2 

5 

3 . 

$ 2,000 

5% 

4 

3 

4 . 

$ 3,500 

4% 

4 

4 

5. 

$12,000 

6% 

12 

16 

6 . 

S 8,000 

7% 

12 

15 

7. 

$10,000 

6% 

12 

15 

8 . 

$11,000 

5% 

12 

16 


Determine the outstanding principal at the indicated time in each of Problems 9 
through 12 by finding the value of all future payments, and in each of Problems 
13 through 16 by the second method. 

9. Just after the 10th payment in Problem 1. 

10. Just after the 6th payment in Problem 2. 

11. Just after the 8th payment in Problem 3. 

12. Just after the 12th payment in Problem 4. 

13 . Just after the 144th payment in Problem 5. 

14 . Just after the 100th payment in Problem 6. 

15. Just after the 150th payment in Problem 7. 

16. Just after the 180th payment in Problem 8. 

17. Mr. Gault bought a house for $18,200 and made a cash payment of $3200. 
He agreed to pay off the remainder in monthly installments for the next 15 
years. If money is worth 6% converted monthly, what single payment just after 
the 96th monthly payment would equitably pay off the remaining liability? 

18 . What single payment just after the 6th semi-annual payment will finish 
paying for a house that was bought for $9600 and was to have been paid for by 
equal semi-annual payments at the ends of the periods for 5 years? Assume 
money is worth 5% compounded semi-annually. 

19. A debt of $42,000 is being amortized by quarterly payments for 4 years 
with money worth 6% converted quarterly. Just after the 10th payment, an 
agreement is reached that calls for the remaining liability to be repaid in two 
equal payments due in 6 months and a year. How much should each be if the 
new interest rate is 7% converted semi-annually? 

20. Mr. Miller owes $128,000 on his ranch and is repaying it and interest at 
4% by a series of eight equal annual payments with the first due one year after 
incurring the debt. Just after the third payment, a new agreement is reached, 
calling for the remaining liability to be paid off by four equal semi-annual 
payments. How much is each if the first is due 6 months after the agreement 
and if the new interest rate is 5% converted semi-annually? 



AMORTIZATION IN TERMS OF SIMPLE INTEREST 


We shall assume that we owe a debt of A and that it and interest on the 
outstanding principal at the rate i per period are to be repaid by a sequence 
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of n equal payments of ft at the ends of the periods; furthermore, we 
shall determine R without using compound interest and shall see that it is 
given by the equation 

A — Ra^i 

Since the debt is A and the interest rate per period is i, it follows that 
the interest for that period is Ai and the accumulated value at the end of 
the first period is ^4(1 4“ i). There is, however, a payment of R made at 
this time; hence, the outstanding principal at the end of the first period is 
( 1 ) 

Similarly, the accumulated liability at the end of the second period is 
-Ai(l -j- t) and the outstanding principal just after the payment of ft is 
Ai = Ai(l 4*1) — ft 

(2) A 2 = A( 1 + i) 2 ~ #[1 4- (1 + t)] using (1) 

Now, the accumulated liability at the end of the third period is A 2(1 + i) 
and the outstanding principal just after the payment of ft is 
A 3 - d 2 (l +1) - ft 

A 3 = A(1 + i) 3 - ft[l + (1 + i) + (1 + t) 2 ] using (2) 

If this process is continued, we find that the outstanding principal just 
after the payment of ft at the end of the nth period is 

A n = A( 1 + *)» - ft[l 4- (1+ i) + (1 + t) 2 + * • • + (1 + t)- 1 ] 

- A(l + *)" - ft 1 

™ X 


since the terms in the bracket form a geometric progression with a — 1, 
r = 1 + t, and l = (1 -f- i) n_1 ; hence, multiplying the numerator and 
denominator of the coefficient of ft by — 1, we have 

A n = A{ 1 +i )• - ft V - ~ 1 


= 0 

since the debt is repaid in n payments. Therefore 
A{\ + i)» = ft ^ T - ~ 1 

A = ft ^ - * dividing through by (1 4- t) n 

4- t) 

r 1 — (1 4-1)~" performing the indicated 
i division by (1 4 -*)" 

501 ftu»»l» 
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Thus, we see that amortization can be thought of in terms of simple 
interest. 



AN AMORTIZATION SCHEDULE 


It is often desirable to show the progress of the amortization of a debt by 
making a table showing the part of each payment that is used for interest 
and the part that goes toward reducing the debt. Such a table is called 
an amortization schedule and usually also shows the outstanding principal 
at the end of each period. 

Example 1. A debt of $5000 bears interest at 4% and is to be repaid by 
six equal annual payments at the ends of the years. Make an amortization 
schedule for the debt. 

Solution. We must first find the annual rent. Since A = $5000, i = 4% 
and n — 6 the annual payment is R as determined by 

$5000 = /toe].M 

Hence 

R = $5000 

OSl-04 

= $5000 (.19076190) 

= $953.81 

The arrangement of the following table enables us to make the necessary 
calculations rather readily. 


Period 

Principal 

at 

beginning 

Interest 
at 4% 

Total 

payment 

Payment on 
principal 

Principal 
at end 

1 

$5000.00 

$200.00 

$953.81 

$753.81 

$4246.19 

2 

4246.19 

169.85 

953.81 

783.96 

3462.23 

3 

3462.23 

138.49 

953.81 

815.32 

2646.91 

4 

2646.91 

105.88 

953.81 

847.93 

1798.98 

5 

1798.98 

71.96 

953.81 

881.85 

917.13 

6 

917.13 

36.69 

953.82 

917.13 

(none) 


The first entry in the Principal at beginning column is the original debt. 
Each entry in the Interest column is obtained by multiplying the interest 


190 


AMORTIZATION AND SINKING FUNDS 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 13-4 


rate by the entry in the Principal at beginning column. Each entry in the 
Payment on principal column is obtained by subtracting the interest for 
the period from the total payment. If the Payment on principal entry is 
subtracted from the corresponding entry in the Principal at beginning 
column, we obtain the entry in the Principal at end column and this is 
the principal at the beginning of the next period. 

Note. If necessary, the final total payment is adjusted so that it exactly 
takes care of the outstanding principal and interest on it. This can become 
necessary even though the total payment is to the “over cent” when a 
fraction is involved since the entries in the interest column are correct to 
only the nearest cent. This situation did arise in making the above table 
and one cent was added to the final total payment. 


Example 2. Page 192 is part of a table used by the Federal Housing 
Administration to give the borrower details on the distribution of each 
monthly payment on a $4000, 20-year loan that bears interest at 4% 
converted monthly. Quite often the taxes and insurance are included in 
the monthly payment but they cannot be included in the table since they 
vary from year to year. 

The monthly payment of $24.24 on principal and interest was found by 
solving 

$4000 = Ratio]-^ 

for R. The $19.70 entry in the Mortgage insurance column is £% of the 
average Balance due for the first year and is paid at the time the loan is 
made. The $18.96 entry in that column is £% of the average Balance due 
for the second year and is collected monthly during the first year of the 
loan so as to be on hand at the beginning of the second year. Each Payment 
to interest entry is (.04) of the Balance due at the end of the previous 
month. Each Payment to principal entry is $24.24 minus the Payment to 
interest. Each Balance due entry, after the $4000, is the previous one 
minus the Payment to principal. 

AMORTIZATION AND SINKING FUNDS 191 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



FEDERAL HOUSING ADMINISTRATION AMORTIZATION SCHEDULE 

Monthly Piyroant to Principal and Interest, $24.24 

Payment 

Number 


Payment to Intarast 
4 Par Cent 

Payment to 
Principal 

Total Monthly 
Payment 

Balance Da# 






$4,000.00 


1.58 

$13.33 

$10.91 

$25.82 



1.58 

13.30 

• ■ 

25.82 

3,978.15 


1.58 

13.26 


25.82 

3,967.17 


1.58 

13.22 


25.82 

3,956.15 


1.58 

13.19 

11.05 

2582 

3,945.10 


1.58 

13.15 

11.09 

25.82 

3,934.01 


1.58 

13.11 

11.13 

25.82 

3,922.88 

8 

1.58 

13.08 

11.16 

25.82 

3,911.72 

MM 

1.58 

13.04 

11.20 

25.82 

3,900.52 

KS 

1.58 

13.00 

11.24 

25.82 

3,889.28 

pi 

1.58 

12.96 

11.28 

25.82 

3,878.00 

mm 

1.58 

12.93 

11.31 

25.82 

3,866.69 

m 

18.96 

157.57 

133.31 

309.84 


13 



11.35 

msm 

3,855.34 

14 



11.39 

■KEB 

3,843.95 

IS 

1.53 

12.81 

11.43 

25.77 

3,832.52 

16 

1.53 

12.78 

11.46 

25.77 

3,821.06 

17 

1.53 

12.74 

11.50 

25.77 

3,809.56 

18 

1.53 

12.70 

11.54 I 

25.77 

3,798.02 

19 

1.53 

12.66 

11.58 

25.77 

3,786.44 

20 

1.53 

12.62 

11.62 

25.77 

3,774.82 

21 

1.53 

12.58 

11.66 

25.77 

3,763.16 

22 

1.53 

12.54 

11.70 

25.77 | 

3,751.46 

23 

1.53 

12.50 

11.74 

25.77 

3,739.72 

j 24 

1.53 

12.47 

11.77 

25.77 

3,727.95 


18.36 

152.14 

138.74 

309.24 


229 


.95 

23.29 

24.24 

261.11 

230 


.87 

23.37 

24.24 

237.74 

231 


.79 

23.45 

24.24 

214.29 

232 


.71 

23.53 

24.24 

190.76 

233 


.64 

23.60 

24.24 

167.16 

234 


.56 

23.68 

24.24 

143.48 

235 


.48 

23.76 

24.24 

119.72 

236 


.40 

23.84 

24.24 

95.88 

237 


.32 

23.92 

24.24 

71.96 

238 


.24 

24.00 

24.24 

47.96 

239 


.16 

24.08 

24.24 

23.88 

240 


.08 

23.88 

23.96 




6.20 

284.40 

290.60 
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SECTION 13-4 


Exercise 13-2 


Form an amortization schedule for each of the following debts where the rate j is 
converted m times per year for t years. Assume that the payment period and 
interest period coincide and that the first payment is made one period after the 
debt is incurred. If the amortization requires more than 8 periods, make the table 
for only 8 periods. 



Debt 

3 

m 

l 

1. 

$ 8,000 

4% 

2 

4 

3. 

$11,000 

5% 

1 

7 

5. 

$ 7,200 

6% 

2 

3 

7. 

$13,400 

8% 

4 

2 

9. 

$ 7,600 

6% 

2 

7 

11. 

$21,700 

4% 

12 

10 

13-5 

SINKING 

FUNDS 





Debt 

3 

m 

l 

2. 

$ 9,000 

6% 

2 

3 

4. 

$21,000 

8% 

4 

2 

6. 

$ 9,600 

4% 

1 

5 

8. 

$ 6,400 

5% 

2 

4 

10. 

$33,000 

6% 

12 

15 

12. 

$16,800 

5% 

12 

16 


Another method of repayment of a debt is known as the sinking fund 
method and consists of paying the interest on the debt periodically as it 
comes due and of accumulating a sum equal to the debt by means of an 
annuity. The annuity that accumulates to the amount of the debt is 
referred to as a sinking fund. 

The rate of interest earned by the sinking fund may be the same as that 
paid on the debt but the two often are different. 


Example. A debt of $8000 bears interest at 4% converted semi-annually 
and the principal is to be repaid in one installment after 4 years. If 
the debtor creates a sinking fund by making equal payments at the end 
of each 6 months into a fund that accumulates at 3% converted semi¬ 
annually, what is the total semi-annual expense of the debt? Construct a 
table showing the condition of the sinking fund at the end of each half year. 

Solution, The semi-annual interest that must be paid as due is $160 * 
$8000 (.04) (£) and the other part of the semi-annual cost of the debt 
is the periodic rent on the annuity which must accumulate to $8000 in 
four years at 3% converted semi-annually. Thus, for the annuity, the 
number of periods is 2(4) = 8 and the periodic rate is ^(3%) = 1.5%. 
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Hence 

and 


$8000 = i?581-015 
R = $8000 — 1 — 

*81-015 

- $8000 f— -.015 

\asi-oi5 

= $8000(. 11858402) 

= $948.67 


Therefore, the total semi-annual expense of the debt is $160 -|- $948.67 
= $1108.67. 

The following table is self-explanatory and shows the condition of the 
sinking fund at the end of each half year. 


SINKING FUND SCHEDULE 


End of period 

Payment 

Interest at 1.5% 

Accumulation 

1 

$948.67 


$ 948.67 

2 

948.67 

$ 14.23 

1911.57 

3 

948.67 

28.67 

2888.91 

4 

948.67 

43.33 

3880.91 

5 

948.67 

58.21 

4887.79 

6 

948.67 

73.32 

5909.78 

7 

948.67 

88.65 

6947.10 

8 

948.67 

104.21 

7999.98 


In practice the borrower would make a payment of $948.69 at the end 
of the last period so as to have the required $8000 on hand. Each payment 
and interest credit is correct to the nearest cent. 


13-6 BOOK VALUE OF A DEBT 

If a debt is being retired by the sinking fund method, the difference be¬ 
tween the debt and the accumulation in the sinking fund is called the 
book value of the debt. This can be found readily since the amount of the 
debt is known and the accumulation in the sinking fund can be determined 
as the accumulated value of an annuity. 
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Example. Find the book value of the debt in the example of Section 
13-5 just after the third payment is made. 

Solution. We found that the semi-annual rent is R = $948.67 and must 
find the accumulated value of annuity of R per period for three periods 
with money worth 3% converted semi-annually. Thus, we have R = 
$948.67, i = 1.5% and n = 3; hence 

S ~ RSn\i 
= $948.67 #3l.oi6 
= $948.67 (3.045225) 

= $2888.91 

is the amount accumulated in the sinking fund after three payments. 
Consequently, the book value of the $8000 debt is 

$8000 - $2888.91 = $5111.09 

Therefore, just after the third payment, the debtor needs $5111.09 in 
addition to the amount in the sinking fund in order to be able to pay off 
the debt. 


Exercise 13-3 


Find the total periodic expense required to create a sinking fund to care for each 
of the following debts provided the debt bears interest at rate j converted m times 
per year, has a term of t years, and m payments per year are made into the sinking 
fund. Make a sinking fund schedule for Problems 1, 2, and 5 and for the first eight 
periods in 3, 4, 6, 7, and 8. 


Debt 

j 

m 

t 

Interest rate on 
the sinking fund 

1. 

$ 1,000 

4% 

1 

5 

5%, m = 1 

2. 

$ 4,000 

5% 

2 

3 

4%, m = 2 

3. 

$ 3,000 

6% 

12 

1 

H 

II 

S 

SS 

r- 

4. 

$ 7,000 

4% 

4 

3 

6 %, m = 4 

5. 

$ 5,000 

4% 

4 

2 

8%, m = 4 

6. 

$ 6,000 

6% 

12 

5 

4%, m - 12 

7. 

$ 9,000 

6% 

2 

10 

5%, m = 2 

8 . 

$13,000 

4% 

12 

15 

6%, m = 12 
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Find the book value of the debt at the indicated time in each of Problems 9 through 

16. 


9. Just after the 3rd payment in Problem 1. 

10. Just after the 4th payment in Problem 2. 

11. Just after the 7th payment in Problem 3. 

12. Just after the 10th payment in Problem 4. 

13. Just after the 3rd payment in Problem 5. 

14. Just after the 2nd payment in Problem 6. 

15. Just after the 11th payment in Problem 7. 

16. Just after the 70th payment in Problem 8. 

17. A corporation borrowed $50,000 at 5% converted semi-annually and agreed 
to pay the interest as it became due and the principal in a lump sum at the end 
of 4 years. YVhat is the semi-annual expense of the debt if the sinking fund is 
invested at 4% converted semi-annually? Construct a table. 

18. Find the semi-annual expense of the debt in Problem 17 if the two rates 
of interest are interchanged. 

19. The owner of a machine shop wants to accumulate $42,000 by making 
equal quarterly payments at the ends of the quarters for 3 years into a fund 
that bears interest at 4% converted quarterly. If the interest rate is changed to 
5% converted semi-annually just after the 4th payment, what 5 equal semi¬ 
annual payments will complete the accumulation? Assume the first semi-annual 
payment is made 6 months after the last quarterly payment. 

20. Rework Problem 19 with 4% replaced by 6%. 



COMPARISON OF AMORTIZATION AND SINKING FUND METHODS 


We shall compare the two methods of extinguishing a debt by considering 
a debt of A that bears interest at rate i per period and determining the 
periodic expense if the debt is amortized in n periods and if it paid off by 
means of a sinking fund that accumulates at rate r per period for n periods. 

If the debt is amortized, the periodic cost is the periodic payment on 
the annuity; hence, it is R as determined by A = Ra^i and is 



If the debt is paid off by the sinking fund method, the periodic cost is 
made up of the periodic interest on the debt at rate t per period and the 
payment into the sinking fund that is to accumulate to A in n periods and 
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which draws interest at rate r per period. The periodic interest on the debt is 

I — Ai 

and the payment into the sinking fund is 



$nr 


as determined by A - r . Consequently, the total periodic cost if the 
sinking fund method is used is 

(2) 4 + £) 

The difference between the two periodic costs is amortization — sinking 



S|T> «i TW 

> 0 for r > i 
= 0 for r = * 

< 0 for r < t 

Consequently, the amortization method costs more if r > i, costs less if 
r < t, and the two cost the same if r = i. 



RETIRING A BONDED DEBT 


In retiring or paying off a debt that consists of bonds of given face value, 
it is common practice to pay the interest periodically on all outstanding 
bonds and to retire as many bonds as the cash on hand will allow. Many 
concerns follow the practice of paying off the number of bonds that comes 
more nearly than any other number to using the periodic payment as 
indicated by applying an annuity to the debt, and we shall do this. It is 
impossible to pay the same amount each period since the interest charge 
varies with the period and all of the bonds have the same face value. 
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Example. A school district borrows $200,000 to erect a building and 
finances it by issuing $1000 bonds that bear 4% interest. Form a schedule 
for retiring the bonds if the debt is to be paid off in 8 years. 

Solution. If it were possible to make equal payments, each would be R 
as determined from the annuity with A = $200,000, n = 8, and i = 4%; 
hence 

$200,000 = ffag] >04 

* - (* 200 - 000 ) (J-) 

= $200,000 (.14852783) 

= $29,705.57 

Consequently, in making the schedule, we shall come as nearly as possible 
to using $29,705.57 each period; hence, each periodic payment must be 
between $29,205.57 = $29,705.57 - $500 and $30,205.57 = $29,705.57 
+ $500 since each bond is worth $1000. 


SCHEDULE FOR RETIRING BONDS 


Year 

Value of 

outstanding bonds 

Interest for 
the year 

Payment 

Value of bonds 
retired 

1 

$200,000 

$ 8,000 

$ 30,000 

$ 22,000 

2 

$178,000 

$ 7,120 

$ 30,120 

$ 23,000 

3 

$155,000 

$ 6,200 

$ 30,200 

$ 24,000 

4 

$131,000 

$ 5,240 

$ 29,240 

$ 24,000 

5 

$107,000 

$ 4,280 

$ 29,280 

$ 25,000 

6 

$ 82,000 

$ 3,280 

$ 29,280 

$ 26,000 

7 

$ 56,000 

$ 2,240 

$ 29,240 

$ 27,000 

8 

$ 29,000 

$ 1,160 

$ 30,160 

$ 29,000 

Total 

$938,000 

$37,520 

$237,520 

$200,000 


The total in the Interest column is 4% of the total of the column which 
gives the value of the outstanding bond as it should be; furthermore, the 
total in the Interest column plus the total in the Value of bonds retired 
column should be and is the total in the Payment column. 
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Exarcite 13-4 

1. Mr. Brewer contracts a debt of $10,000 with interest at 3.5% payable 
annually. He is given the choice between amortizing the debt and paying it 
off by means of a sinking fund. Which method should he choose if he can get 
3% on the contributions to the sinking fund? 

2. Which method of payment Bhould the Mr. Brewer of Problem 1 choose if 
he can invest the sinking fund at 4%? At 3.5%? 

3. A debtor wants to pay off a note of $5000 with interest at 4% converted 
semi-annually in 12 years by equal semi-annual payments. Should he amortize 
the debt or create a sinking fund to care for it provided the sinking fund accu¬ 
mulates at 3% converted semi-annually? If his savings by the proper choice 
can be invested at 3% with m = 2, how much will be to his credit at the end 
of the 12 years? 

4. If the sinking fund in Problem 3 can be invested at 5% converted semi¬ 
annually, which choice should the debtor make? What periodic gain would be 
made by the choice? 

Make a table that shows the schedule for retiring each set of bonds described in 
Problems 5 through 8. Bonds are retired annually in each case. 


Total issue 

Face of bond 

Interest rate 

Term 

5. $ 50,000 

$1000 

4% 

8 years 

6. $ 40,000 

$ 500 

5% 

6 years 

7. $ 85,000 

$1000 

4% 

5 years 

8. $100,000 

$ 500 

3% 

6 years 

9. A city issues 

$180,000 worth of $1000 bonds that bear interest at 3^%. 


Construct a table for the retirement of the bonds in 7 annual payments that 
are as nearly equal as possible. 

10. A county was enabled to build a new court house by selling 250 bonds. 
Construct a table for their retirement if each had a face value of $500 and drew 
interest at 4% and the debt was to be retired in 6 years by annual payments 
as nearly equal as possible. 

11. Draw up a schedule for retiring a debt of 400 $1000 bonds in 5 annual 
payments as nearly equal as possible, if the bonds bear interest at 5%. 

12. A church paid for its building by issuing $160,000 worth of $500 bonds 
with interest at 3%. Draw up a schedule for retiring the debt by means of 7 
annual payments that are as nearly equal as possible. 
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SUMMARY 

The amortization and sinking fund methods of extinguishing a debt are 
described and compared. The periodic expenses of the two methods are 
shown to be 

(a > = 4 + ^) 

and 

< SF > = 4 + »i) 

where 

(A) = the periodic expense of amortization 
(SF) = the periodic expense of the sinking fund method 
A = the debt 

n = the number of periods in the term 

i = the periodic interest rate on the debt 

r = the periodic interest rate earned on the sinking fund 

It is also shown that the sinking fund method is better for the debtor 
if r > i, the amortization method is better for him if r < t, and the two 
methods cost the same if r = t. 

Finally, there is a discussion of retiring a bonded debt. 

Exercise 13-5 (Review) 


Find the periodic expense of amortizing each of the following debts. Make a schedule 
in each case. 


A 

j 

m 

Term 


1 . $12,000 

5% 

1 

7 years 


2. $39,000 

6% 

1 

6 years 


3. $75,000 

6% 

2 

4 years 


4. $66,000 

5% 

2 

3 years 


Find the periodic expense of extinguishing each of the following debts by the 
sinking fund method. Make a schedule for each. 

A 

j 

m 

Term 

r 

5. $40,000 

4% 

1 

8 years 

5% 

6 . $75,000 

5% 

1 

7 years 

4% 

7. $60,000 

6% 

2 

4 years 

2.5% 

8 . $36,000 

5% 

2 

3 years 

3% 
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9. Find the book value of the debt in Problem 5 just after the third payment 
into the sinking fund. 

10. Find the book value of the debt in Problem 6 just after the fourth payment 
into the sinking fund. 

11. Draw up a schedule for retiring a debt of $40,000 in $500 bonds in 6 as 
nearly equal annual payments as possible if the bonds bear interest at 4%. 

12. A school district paid for its building by issuing $140,000 worth of $1000 
bonds with interest at 4%. Draw up a schedule for retiring the debt by means of 
5 annual payments that are as nearly equal as possible. 
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Depreciation and 
I capitalized cost 


TERMS AND SYMBOLS 


Property in which capital has been invested is called an 
asset; some such property decreases in value due to age 
or use. Any decrease in value that cannot be cared for by 
current repairs is called depredation and a fund should be 
created to offset this loss of value. Such a fund is called a 
depredation fund or replacement fund and the sum in it at 
any time is called the accrued depredation. We shall refer 
to the difference between the original cost and the accrued 
depreciation as the book value of the asset. 
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Even though an asset, such as a machine, has reached the state when 
it should be replaced, it may have some value; any value that it retains 
after it has passed its age of usefulness is called scrap value. The difference 
between the cost and the scrap value is called the wearing value or total 
depreciation. 

We shall use the following symbols in working with depreciation: 

C = original cost 
S = estimated scrap value 
W = total depreciation or wearing value 
B = book value 

R = periodic contribution to the depreciation fund 
n = estimated number of periods in the life of the asset 

There are several methods used in caring for the depreciation and we 
shall discuss four of them. All of them have the common feature that the 
amount in the depreciation fund at the end of the useful life of the asset is 
equal to the total depreciation. 


14-2 THE STRAIGHT UNE METHOD 

The assumptions used in the straight line method are that the depreciation 
contributions draw no interest and that equal contributions are made at 
the ends of equal periods. We shall consider an asset with an original 
cost of C, an estimated scrap value of S, and a probable useful life of n 
periods. Consequently, the wearing value, W, must be accumulated by n 
equal non-interest-bearing contributions. If each contribution is repre¬ 
sented by R, then 

nR ~ W = C — S 

Hence, the periodic contribution should be 


n n 

Example. A machine cost $4000, has a probable life of 6 years and an 
estimated scrap value of $800. Use the straight line method to compute 
the annual contribution to the depreciation fund and then construct a 
schedule. 
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Solution. We know that the wearing value is $3200 since that is the 
difference between the cost and scrap value; furthermore, this is to be 
distributed equally in 6 annual payments. Consequently, the annual con¬ 
tribution to the depreciation fund is 



n 


_ $3200 
6 

= S533.33J 

= $533.33 to the nearest cent 


DEPRECIATION SCHEDULE — STRAIGHT LINE METHOD 


At end of 
period 

Periodic 

contribution 

Total in 
depreciation 
fund 

Book value 

0 



$4000 

1 

$533.33 

$ 533.33 

$3466.67 

2 

$533.33 

$1066.66 

$2933.34 

3 

$533.33 

$1599.99 

$2400.01 

4 

$533.33 

$2133.32 

$1866.68 

5 

$533.33 

$2666.65 

$1333.35 

6 

$533.33 

$3199.98 

$ 800.02 


Each entry in the second column is the periodic payment of $533.33. 
Each entry in the third column is $533.33 more than the previous one and 
each entry in the fourth column can be obtained by subtracting the entry 
in the third column from the cost. The book value at the end of 6 years is 
$800.02 instead of the scrap value of $800, since each periodic contribution 
is $533.33 instead of the exact value of $533.33^. The chart given on 
the following page shows a pictorial form of the information given in the 
schedule. 
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FIXED PERCENTAGE OF BOOK VALUE METHOD 


During the useful life of an asset the book value decreases from the original 
cost to the scrap value. In using the fixed percentage of book value method, 
we assume that each periodic contribution to the depreciation fund is a 
fixed percentage of the book value at the end of the preceding period and 
that the contributions draw no interest. 

To derive a formula for use with this method, we shall consider an 
asset that cost C, has a probable life of n periods, and a scrap value of S; 
the depreciation factor will be represented by x. Consequently, the de¬ 
preciation and book value at various times are as shown in the following 


r — 

table. 



Period, 

Depreciation 

during 

Book value at the end 

1 

Cx 

C - Cx = C(1 - x) 

2 

C(1 — x)x 

C(1 - x) - C( 1 - x)x = C(1 - x)2 

3 

C(1 - x) 2 x 

C(1 - x) 2 - C(1 - x) 2 x = C(1 - x)» 

n - 1 


C(1 - x)"“> 

n 

C(1 - x)" _1 x 

C(1 - x) n 

Since the book value at the end of the nth period and the scrap value 

are equal we see that 


(1) 

C(1 

- *)» = s 
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is the equation that determines the depreciation factor x if the fixed 
percentage of book value method is used. This equation can be solved 
for x by use of logarithms. 

From (1) it is readily seen that x — 1 for S = 0 regardless of the value 
of n; furthermore, if S/C is small the value of x is near one and a large 
part of the wearing is charged to the first few years or even to the first 
year. One should realize this fact before deciding to use this method. 

If we represent the book value at the end of k periods by B k , then in 
keeping with the discussion used in obtaining (1), we have 

(2) B k - C(I - *)* 

The value of B k can be found if we know the values of C, x, and k. In any 
problem, the cost C is known and x can be determined by use of (1); 
furthermore, k takes on each integral value from one to n. Incidentally, 
if k = n, the book value is equal to the scrap value. 

2 

The Federal Revenue Act of 1954 made it legal to use x — — in connec- 

n 

tion with the fixed percentage of book value method. This is twice the 
rate used with the straight line method; furthermore, the method does 
not use a predetermined scrap value. 

Example 1. If a machine cost $4000, and has a probable useful life of 
6 years and an estimated scrap value of $800, find the depreciation factor. 

Solution. In this problem, C = $4000, n = 6, S = $800, and we want 
to determine x; hence, by use of 

C(1 - x)" = S 
$4000(1 - x) a = $800 

(1 — x) 6 = .2 dividing by $4000 

Consequently 

log(l — x) 6 = log .2 
6 log(l — x) = log .2 
log(l - x) = £ log .2 

= j (9.30103 - 10) 

= £ (59.30103 - 60) 

= 9.88350 - 10 
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Therefore 


1 — x — .76472 
x = .23528 


Example 2. Make a depreciation schedule for a $6000 asset which has a 

2 2 

probable useful life of 5 years by using the rate — = — = .4 as legalized 

n 5 

by the Federal Revenue Act of 1954. 


Solution. We shall solve 

B k = C( 1 - x) k 

for B\, B 2 , S 3 , S<, and B$ by use of logarithms with C = $6000 and 
x = .4. Hence 

St = 6000 (. 6 )* 

and, using logarithms, we have 

log B k = log 6000 4- & log .6 

= 3.77815 4- fc(9.77815 - 10) 

Therefore 

log S, = 3.77815 + 1(9.77815 - 10) = 3.55630, Si = $3600 

log S 2 = 3.77815 + 2(9.77815 - 10) = 3.33445, S 2 - $2160 

log S 3 = 3.77815 + 3(9.77815 - 10) = 3.11260, S 3 = $1295.97 

log S 4 = 3.77815 -I- 4(9.77815 - 10) = 2.89075, S 4 = $777.58 

log S s = 3.77815 + 5(9.77815 - 10) = 2.66890, S 5 = $466.56 

The following table shows the annual depreciation and the total in the 
depreciation fund at the end of each year in addition to the annual book 
value. The depreciation for any year is the difference between the book 
values at the beginning and the end of the year. The book values as de¬ 
termined above were used in constructing the table. The entries are not 
exactly as they would have been had each depreciation been calculated 
as .4 of the book value at the beginning of the year without logarithms. 


DEPRECIATION SCHEDULE — FIXED PERCENTAGE OF BOOK VALUE 


Age in 

Annual 

Total in 


depreciation 

Book value 

years 

0 

depreciation 

fund 

$6000 

1 

$2400 

$2400 

$3600 

2 

$1440 

$3840 

$2160 
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Total in 


1 ge in 
years 

Annual 

depreciation 

depreciation 

fund 

Book value 

3 

$ 864.03 

$4704.03 

$1295.97 

4 

$ 518.39 

$5222.42 

$ 777.58 

5 

i 311.02 

$5533.44 

$ 466.56 


14-4 SUM OF THE YEARS DIGITS METHOD 

If this method for computing the periodic depreciation charge is employed, 
we use a different determinable fractional part of C — S as the depreciation 
for each period. If the asset has a probable life of n years, the denominator 
of each of these fractions is 

» + (» - 1) + (n - 2) + • • • + 2 + 1 - -|(» + 1) 

and the numerators are n for the first period, n — 1 for the second, n — 2 

for the third, up to 2 for the (n — l)st and 1 for the last or nth period. 

Therefore, the total depreciation is C — S as it must be. 

Example. If a machine cost $4000, has an estimated useful life of 6 
years and a scrap value of $800, find the depreciation for each year. 

Solution. Since the probable life is 6 years the denominator for each 
fraction is 6-|-5-l-4-f-3-|-24-l = 21, and the numerators are 6, 5, 
4, 3, 2, and 1; furthermore, the wearing value is $4000 — $800 = $3200. 
Therefore, the annual depreciation charges are 

^-($3200) = $914.29 at the end of the first year, 

^-($3200) = $761.90 at the end of the second year, 

t£j-($ 3200) = $609.52 at the end of the third year, 

^-($3200) = $457.14 at the end of the fourth year, 

^-($3200) = $304.76 at the end of the fifth year, 

^-($3200) = $152.38 at the end of the sixth year. 

The total of the depreciation lacks one cent of being $3200 but that is 
satisfactory since each depreciation is to the nearest cent. 
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Exercise 14-1 

1. A family pays $2800 for a car that has a probable life of 5 years and a scrap 
(trade-in) value of $600. Find the annual depreciation charge by the straight 
line method and construct a depreciation schedule. 

2. An air-conditioning unit for a house cost $1300, has an estimated usable 
life of 12 years and a scrap value of $100. Find the annual depreciation charge 
by the straight line method and make a depreciation schedule. 

3. A kitchen stove costs $386, lias an estimated life of 14 years and a scrap 
value of $50. Find the annual depreciation charge by the straight line method 
and make a depreciation schedule. 

4 . A tractor and equipment costs $1690, has an estimated life of 6 years and a 
scrap value of $250. Find the annual depreciation by the straight line method 
and make a depreciation schedule. 

5. Using the data of Problem 1, find the fixed percentage of the book value and 
construct a depreciation schedule. 

6. Find the fixed percentage of the book value from the data given in Problem 
2 and construct a depreciation schedule. 

7. Use the cost, scrap value, and life as given in Problem 3 to determine the 
fixed percentage of the book value. Construct a depreciation schedule. 

8. Find the fixed percentage of book value as determined by the data of Problem 
4. Construct a depreciation schedule. 

9. Use the cost and probable life as given in Problem 1 to make a depreciation 

2 

schedule with the rate — as made legal by the Federal Revenue Act of 1954. 

2 

10. Use the cost and life of Problem 2 and the legal rate of — to make a depre¬ 
ciation schedule. 

11 . Make a depreciation schedule for the stove described in Problem 3 by using 

2 

the rate — • 

12. Make a depreciation schedule for the tractor of Problem 4 by using the 

2 

legal rute — • 

13 . U se the data of Problem 1 and the sum of the digits method to find the 
annual depreciation charge. 

14 . Construct a table for the annual depreciation charge by use of the data of 
Problem 2 and the sum of the digits method. 

15 . Construct a table that shows the annual depreciation charge by using the 
data of Problem 3 and the sum of the digits method. 

16. Use the sum of the digits method and the data of Problem 4 to construct 
a table showing the annual depreciation charge. 
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THE SINKING FUND METHOD 


If the sinking fund method of caring for depreciation is used, we make a 
deposit of R into the depreciation fund at the end of each period. These 
deposits are invested at a known periodic rate and accumulated to the 
wearing value at the end of the useful life of the asset. If the original cost 
is C and the scrap value is S, then the wearing value is W = C — S; 
hence, an annuity of R per period for the n period probable useful life of the 
asset at rate r per period must accumulate to W. Therefore 


and 


W = i?a?|r 





is the annual payment to the depreciation fund. Consequently, the accu¬ 
mulation in the sinking fund at the end of k periods just after the payment 
has been made is 


W 

Sk = Rsi\r == 5i]r 


Furthermore, the book value at that time is 


B k - C - *! r 

SiT|r 

since the book value is defined as the difference between the cost and the 
accumulation in the sinking fund. 


Example. If a machine cost $4000, has a probable useful life of 6 years 
and an estimated scrap value of $800, determine the annual payment into 
the sinking fund that is created to take care of the depreciation. Assume 
that this fund draws interest at 4%. Make a depreciation schedule and 
find the book value just after the fourth payment, independently of the 
schedule. 

Solution. We must accumulate $3200 = $4000 — $800 in 6 years by 
equal annual payments at the end of each year into a fund that draws 
interest at 4%; hence, the annual deposit is determined by 

$3200 = Rsfi •04 
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P = 13200 

8#l-0« 

= $3200 (.15076190) 

= $482.44 

To find the book value Ba just after the fourth payment, we shall first 
find the amount in the sinking fund at that time. It is 

S = $482.44« 4 n.o4 

= $482.44 (4.246464) 

= $2048.66 

Consequently 

Ba = $4000 - $2048.66 
= $1951.34 

The depreciation schedule that follows contains an interest column 
since the deposits draw interest if the sinking fund method is used. 


DEPRECIATION SCHEDULE —SINKING FUND METHOD 


LJIKJ. VJ 

year 

Interest 

Payment 

Accumulation 

Book value 

1 

none 

$482.44 

$ 482.44 

$3517.56 

2 

$ 19.30 

$482.44 

$ 984.18 

$3015.82 

3 

$ 39.37 

$482.44 

$1505.99 

$2494.01 

4 

$ 60.24 

$482.44 

$2048.67 

$1951.33 

5 

$ 81.95 

$482.44 

$2613.06 

$1386.94 

6 

$104.52 

$482.44 

$3200.02 

$ 799.98 


The book value at the end of the useful life is found to be $799.98 
instead of the $800 scrap value. This is within allowable limits since the 
payment and interest entries are correct only to the nearest cent. 



COMPOSITE LIFE OF A PLANT 


Most shops, manufacturing plants, and some other types of property 
consist of several parts, which have different probable useful lives. The 
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composite life of a plant is the time needed for the total periodic contribu¬ 
tion to accumulate to the total wearing value. Any one of the methods 
of caring for depreciation can be used in connection with composite life 
but we shall use only the sinking fund method. 


Example. A plant consists of part A with a probable life of 7 years and 
a wearing value of $37,000, part B with a life of 11 years and a wearing 
value of $29,000, and part C with an estimated life of 25 years and a 
wearing value of $71,000. Find the composite life of the plant if a sinking 
fund can be accumulated at 4%. 


Solution. We shall begin by finding the periodic payment toward accu¬ 
mulating each wearing value since we need the sum of these payments. 
If we make use of each wearing value and corresponding life, we see that 
the payments are determined by 


They are 


Hence 


$37000 — R\8t].o4) $29000 — ^asrn.o« 
and $71000 = fljs^n.o* 


R i = 


$37000 

Sfl-04 


R 2 = 


$29000 

STTI-04 


and /?3 


$71000 

Sial-04 


Ri = $37000 (.12660961) = $4684.56 
R 2 = $29000 (.07414904) = $2150.32 
R z = $71000 (.02401196) = $1704.85 

Consequently, the total periodic payment + R 2 4- #3 = $8539.73; the 
total wearing value is $37,000 + $29,000 + $71,000 = $137,000. There¬ 
fore, the composite life is the time required for an annual payment of 
$8539.73 to accumulate to $137,000 at 4% and is determined by 

137000 = 8539.73^.04 

Solving for Sfl.o* gives 

137000 
* n ' 04 8539.73 

= 16.0425 

Therefore, n is between 12 and 13; finally, by interpolation, we see that 
n = 12.635 years. 
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Exercise 14-2 

Use the sinking fund method to determine the annual depreciation, make a de¬ 
preciation schedule for the life or first 8 years thereof, and find the book value at 
the indicated time independently of the schedule in Problems 1 through 8. 



Cost 

Scrap 

value 

Useful life 

r 

Book value 
after 

1 . 

$ 8,000 

$1200 

9 years 

4% 

5 years 

2. 

$ 500 

$ 40 

7 years 

3% 

2 years 

3. 

$ 6,700 

S 900 

20 years 

3.5% 

12 yearn 

4. 

$ 4,600 

$ 600 

12 years 

3% 

10 years 

5. 

$ 7,200 

S 700 

8 years 

4% 

3 years 

6. 

$23,000 

$2500 

11 years 

4% 

7 years 

7. 

$17,500 

$1800 

17 years 

3% 

14 years 

8. 

$27,600 

$2300 

16 years 

5% 

6 years 


9. An automobile costs 42800, has a probable useful life of 5 years and an 
estimated trade-in value of $500. Find the book value after 3 years if money is 
worth 5%. 

10. A house cost $15,000 and has a probable salvage value of $4000 at the end 
of its 35-year life. What would be a fair price for it when it is 9 years old if 
money is worth 5.5%? 

11. A tractor and equipment costs $5200, has a probable useful life of 10 years 
and a scrap value of $600. If money is worth 5%, find the book value at the end 
of 4 years. 

12. An air-conditioning unit costs $1100, has a probable useful life of 12 years 
and a scrap value of $100. Find the book value at the end of 5 years if money 
is worth 4.5%. 

Find the composite life in each of Problems 13 through 16. Use t = 4%. 



Part 

Life 

Wearing value 

13. 

A 

7 years 

$19,000 


B 

11 years 

$42,000 

14. 

A 

9 years 

$27,000 


B 

14 years 

$59,000 

15. 

A 

9 years 

$ 700 


B 

11 years 

$ 450 


C 

8 years 

$ 970 

16. 

A 

5 years 

$18,000 


B 

9 years 

$13,000 


C 

14 years 

$38,000 
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MINING AND OIL PROPERTY 


Some types of property produce an income for a limited time and are then 
essentially worthless. Mining and oil property have this characteristic. 
Since the productive life of property of this type is limited, the owner 
should set aside enough of the income periodically to create a sinking 
fund that will be equal to the original cost at the end of the productive 
life. After this payment into the sinking fund is made, the remainder of 
the net income (total income minus operating costs) is used to pay interest 
on the investment. 

From the point of view of the mathematics of finance, the essential 
quantities connected with such property are: 

V = the value of the property less any salvage value there may be at 
the end of the useful life 
N = the periodic net income 
i = the periodic interest rate on the investment 
n = the number of periods of productive life 
R = the periodic payment into the sinking fund 
r = the periodic rate earned by the sinking fund 

We shall now derive a formula for N in terms of V, i, n, R, and r. The 
basis for this will be the fact that the net periodic income N must provide 
for interest at rate t per period on the value V of the property and for the 
periodic payment of R into a sinking fund that accumulates to V in n 
periods at rate r per period. Consequently, N - Vi -f R where R is 

V 

determined by V = Rs^ r and is —: 

Therefore 


V 

N = Vi + —— 



The reader should realize that this equation contains several quantities 
and that, at times, it may be desirable to solve it for some letter other 
than N. 
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Example. A mine is estimated to have a productive life of 14 years and 
to bring in a net income of $25,000 per year. Find the value of the mine 
if the buyer wants to make 6% on his investment and can get 4% on the 
sinking fund deposits. 


Solution. We are told that N = $25,000, i = 6%, n = 14, and r = 4%, 
and we want to determine V. Therefore, 

$25,000 - v(.06 + ——) 

since the $25,000 income must provide interest on V at 6% and a payment 

of R = ——. 

8iTt-o« 


Solving for V gives 
V = 


$25,000 


1 


.06 + 

« Hl-04 

$25,000 . 1 

.11466897 “ nce 8f7|-o« 

= $218,018.88 


= .05466897 


Exarcisa 14-3 


Determine the missing 

quantities in Problems 1 through 8. 




N 

V i 

R 

n 

r 

1 . 

? 

$100,000 5% 

? 

17 

3% 

2. 

? 

$425,000 6% 

? 

9 

4% 

3. 

? 

? 4% 

$2400 

12 

4% 

4. 

? 

? 7% 

$7300 

8 

3.5% 

5. 

$2431.31 

? ? 

$1198.31 

17 

3% 

6 . 

$8400.27 

? ? 

$3207.89 

10 

4% 

7. 

$9300.04 

$129,000 ? 

? 

13 

4.5% 

8 . 

$4734.07 

$278,500 ? 

? 

8 

3.5% 


9. The annual net income from an oil well is estimated at $45,000 for its 15- 
year life. How much should an investor pay for it in order to make 6% if he 
can accumulate a replacement fund at 4%? 
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10. it is estimated that a piece of oil property will yield an income of $150,000 
per year for 9 years. If a buyer wishes to earn 8% on his investment and can 
accumulate a sinking fund at 3.5%, what should he be willing to pay for the 
property? 

11. An investor pays $170,000 for property that will be worthless after 15 
years. What annual net income must it provide in order for the investor to 
make 6%. Assume he can invest his sinking fund deposits at 3.5%. 

12. A piece of property cost $2,160,000 and will yield an income of $600,000 
annually for 9 years. What rate does the investor make if he can accumulate a 
sinking fund at 4%? 



UNIT COST OF PRODUCTION 


The unit cost of production takes into account the operating cost, the 
cost of repairs, the depreciation charge, the interest on the investment, 
and the number of units of output of the machine. We are then able to 
compute the total cost of producing one unit; hence, we can compare two 
machines and can find how much can be spent profitably to increase the 
output of a machine by a certain number of units. 

Since we know how to compute the interest on the investment and the 
depreciation charge and since we can estimate the number of units of 
output, the operating cost, and the cost of repairs for a given machine, we 
shall not develop a formula but shall consider the factors that enter into 
this method. 

Example 1. A shop owns a machine that costs $500 per year to operate, 
needs $100 worth of repairs per year, has an estimated life of 4 years and 
an annual output of 80 units. For $2000, the owner can buy a new machine 
that has an output of 110 units per year and an estimated life of 9 years. 
If the cost of operating the new machine is $600 per year and the estimated 
annual repair bill is $80, find the value of the old machine if money is 
worth 3%. 

Solution. We shall first find the unit cost of operating the new machine 
and then determine x so that the unit cost of production with the old 
machine is that same amount. 

Four costs enter into the unit cost; we shall calculate the depreciation 
since we know the other three. It is the value of R determined by 
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$2000 = Rsa J.03 

since we must accumulate the cost of $2000 in 9 years at 3%. Therefore 

n $2000 

n — - 

* 51-03 

= $2000 (.09843386) 

= $196.87 

Thus, the annual cost of using the new machine is $196.87 for depreciation, 
$600 for operation, $80 for repairs, and $2000 (.03) = $60 for interest; 
hence, a total cost of $936.87 for the 110-unit output. Consequently, the 
unit cost is $936.87 110 - $8,517. 

If the old machine is worth x, the annual cost of using it is .03x for 
interest and R determined by 

x = Rsjioa 

for depreciation besides the $100 for repairs and $500 for operation; hence, 
the unit cost is 


$100 + $500 + ,03.r + 

_ Sil-03 

80 


$8,517 


since it produces 80 units that are to cost $8,517 each. Now, multiplying 
by 80 and finding the value of —-— we obtain 

* 41 - 03 , 

$600 + 03x + ,23902705x = $681.36 
.26902705x = $81.36 
Hence x = $302.42 


is the value of the old machine. 


Example 2. How much can one afford to spend for renovation on a 
$1600 machine that has an output of 40 units per year, an operating cost 
of $300, and a life of 3 years in order to get an output of 55 units with an 
operating cost of $450? Assume that money is worth 3%, that repairs will 
extend the life of the machine to 5 years, and that the annual cost of 
repairs is cut from $100 to $60. 

Solution. If we represent the cost of repairs by x, we can make the 
following table: 
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Annual repairs 

Operation 

Interest 

Depreciation 


Not renovated 
$100 
$300 

$48 - $1600(.03) 
$1600 


Renovated 
$ 60 
$450 

($1600 + x) (.03) 

>1600 4-x 
ail oi 


Unit cost of production for the machine not renovated is 


$448 -f 
40 


$1600 

*il-08 


and for the renovated machine is 


$510 4- ($1600 4- x)(.03) 4- 11600 + X 

_____ flal-oi 

55 


Consequently, if the unit costs are to be equal, we must have 

$510 + ($1600 + x)(.03) 4- - 160Q + X $448 + 
__ _ Si]. 03 

55 40 

Now, multiplying by the common denominator and using the tables, we 
have 


$4080 4- ($1600 4- x)(.24) 4- 8($1600 4- x)(. 18835457) 

= $4928 4- $17600(.32353036) 
$4080 -f $384 -I- .24x 4- $2410.94 + 1.50684x 

= $4928 -f- $5694.13 
$6874.94 4- 1.74684x - $10,622.13 
1.74684x = $3747.19 


Hence 

$3747.19 
X 1.74684 

= $2145.12 

is the amount that can be spent on renovation under the conditions of the 
problem. 
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Exordia 14-4 

1. A machine costs $150 per year to operate and requires annual repairs of 
$200 in order to extend its life 5 years and produce 90 units per year. A new 
machine can be bought for $2000 that will produce 125 units per year for 8 
years and require $120 per year to operate and $100 per year for repairs. What 
is the value of the old machine if money is worth 4%? 

2. An old machine requires $300 pier year for operation and repairs. It will last 
4 years and produce 200 unite per year or can be sold for $1200 and be replaced 
by a new machine. The new machine will require $200 annually for operation 
and repairs and will produce 260 unite per year for 9 years. What can the owner 
of the old machine afford to pay for the new one if money is worth 3^%? 

3. A buyer can get either of two machines. One costs $2000, has a life of 8 
years, an annual output of 105 unite, and requires $700 annually for repairs 
and operation. The other costs $2500, has a life of 9 years, an annual output of 
120 unite, and requires $600 pier year for operation and repairs. Which should 
he buy if money is worth 5%? 

4. A shop owner has a machine that can be sold for $1000. He can make it 
have an output of 250 unite per year for 5 years by having it remodeled and 
then spending $400 pier year for operation and repairs. Instead of doing this, 
the owner can buy a new machine for $3000 that will have an annual output 
of 350 unite for 10 years and will cost $450 pier year for repairs and operation. 
How much can the owner afford to pay for remodeling the old machine if money 
is worth 5%? 

5. A new machine with a life of 10 years and an annual output of 500 unite 
can be bought for $6000 and will require $1000 pier year for repairs and operation. 
How much can the owner of an old machine that can be sold for $1200 afford 
to piay for a complete repair job in order to have the remodeled machine last 
4 years with an annual output of 400 unite and a cost of $800 pier year for re¬ 
pairs and operation? Assume that money is worth 3 

6. An opierator of a machine shop can buy either of two machines. The first 
costs $4000, has a life of 10 years, produces 500 unite per year, and costs $800 
for repairs and opieration. The second costs $3000, has a life of 9 years, produces 
450 unite pier year, and costs $700 pier year for repairs and opieration. Which 
machine should he buy if money is worth 4%? 

7. An old machine is worth $1200 and can be made to produce 170 unite pier 
year for 0 years with an outlay of $500 annually for opieration and repiairs, 
provided it is remodeled for $2000. A new machine that will produce 220 unite 
pier year for 9 years with an outlay of $400 annually for opieration and repairs 
is available. How much is the new machine worth if money produces 3^%? 

8. Two machines are available. One costs $4800, will produce 180 unite yearly 
for 8 yeare with an annual expense of $1000 for operation and repairs. The 
other costs $6000, has a life of 10 years, and will cost $800 annually for repiairs 
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and operation. How many units must it produce annually in order to make it 
more desirable than the first if money is worth 4%? 


14-9 CAPITALIZED COST 

Many people are misled as to the expense of an article by not taking into 
consideration the replacement cost and length of time the article will be 
useful. The original cost plus the present value of the perpetuity necessary 
for all future replacements is called the capitalized cost. 

If the original cost of an article is C and the scrap value is S, then the 
replacement cost is C — S; furthermore, if the expected life is k periods 
and if the buyer can accumulate a sinking fund at r per period, then the 
periodic deposit R necessary to have the replacement cost on hand when 
needed is determined by 

C — S = Rsi] r 

Therefore 

R = (C - S) — 

«*lr 

and the present value of all future replacements is 

R = C - S 1 
r r 5*1, 

Consequently, the capitalized cost is 

if=C + C — S I 

r Sk]r 

for an article that costs C, has a scrap value of S, and a useful life of k pe¬ 
riods, provided money is worth r per period. 

Since the useful life and scrap value are estimates the assumption is 
often made that S is zero. In that case, we have 


f 

multiplying C byy 
factoring out y- 
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K = 


C +- — 

r 5F), 


= £l +£ _L 

r ~ r 5*i, 

= - (r + —) 
r \ s*i,/ 

= C _1_ 

r a*i r 
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t 

Therefore, the capitalized cast of an article that costs C originally and for 
each replacement and has a life of k periods is 


k = c — 

r ail. 


provided money is worth r per period. 


Example 1. Find the capitalized cost of a machine that sells for J2500, 
must be replaced every 10 years, and has a scrap value of $300. Assume 
that the sinking fund accumulates at 4% converted semi-annually. 


Solution. Instead of using the formula for capitalized cost, we shall note 
that the semi-annual contribution needed to have the required $2200 = 
$2500 — $300 on hand at the end of each 10 years — 20 periods is de¬ 
termined by 

$2200 = ftsio] os 


$2200 

since the rate is 4(4%) = 2% per period and is R = -. Therefore, the 

Siol-oa 

present value of the perpetuity necessary for all future replacements is 


R_ = $2200 

.02 .02sjoi. 0 j 


$4527.24 


and the capitalized cost is 


K = $2500 + 


$2200 
.02S30*1.02 


= $7027.24 


There are several grades and prices of most products and they last for 
different lengths of time. In deciding which grade to buy, we should find 
the capitalized cost of each. 

Example 2. A housewife can get a vacuum cleaner for $64.50 that will 
last 7 years and another for $79 that will last 9 years. Which is the more 
economical if money is worth 5% and each replacement cost is the same 
as the original? 

Solution. We shall decide which to purchase by comparing the capitalized 
costs. The capitalized cost for the lower-priced machine is 

K = JL = $1290(. 17281982) = $222.94 

.05 afi.oa 
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and that for the higher-priced one is 

K = = $1580(. 14069008) = $222.29 

.05 n«|.os 

Hence, it is slightly more economical to buy the higher-priced machine. 

Exercise 14-5 

Find the capitalized cost in Problems 1 through 8. 



C 

S 

Term 

3 

m 

1. 

$ 1000 

$ 300 

3 years 

3% 

l 

2. 

$48000 

$3000 

23 years 

3.5% 

1 

3. 

$ 7200 

$1200 

15 years 

3.5% 

1 

4. 

$ 3800 

$ 800 

6 years 

5% 

1 

5. 

$ 5000 

$ 400 

8 years 

4% 

2 

6. 

$10000 

$3000 

25 years 

4% 

2 

7. 

$ 5000 

$1200 

8 years 

6% 

4 

8. 

$ 7800 

$1300 

9 years 

5% 

4 


9. A refrigerator costs $475 and must be replaced every 12 years at a cost of 
$400. What is the capitalized cost if money is worth 5%? 

10. Find the capitalized cost of a floor furnace that costs $375 and must be 
replaced every 15 years at a cost of $325. Assume money is worth 3.5%. 

11. If the family car costs $2800 and it and replacements are expected to have 
a trade-in value of $700 after 4 years' use, find the capitalized cost provided 
money is worth 4.5%. 

12. The architect for a proposed church building estimated the cost to be 
$300,000; furthermore, he estimated that repairs of $5000 at the end of each 
3 years would keep the building in good condition. Find the capitalized coat 
if money is worth 4%. 

In Problems 13 through 20, the replacement cost and original cost are equal. 

13. One refrigerator can be bought for $200 and will last for 9 years. Another 
costs $230 and will last 11 years. Which is the more desirable one? Assume 
that money is worth 4%. 

14. A building that will last 20 years can be built for $46,000, and one for the 
same purpose that will last 27 years can be erected for $62,000. Which should 
the owner build if money is worth 3$%? 

15. A machine to do a certain job can be bought for $2000 and will last 7 years. 
What can the owner afford to pay for a machine to do the same job provided it 
will last 9 years? Assume that money is worth 5%. 

16. A lawnmower that will last 8 years can be bought for $190. How much can 
the buyer afford to pay for one that will last for 5 years if money is worth 4% 
converted semi-annually? 
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17. An untreated post will last 15 years and cost $1.75. A treated post will last 
25 years. If money is worth 4% converted semi-annually, how much can one 
afford to pay for the treated post? 

18. A shingle roof will last 10 years and cost $400. What can one afford to pay 
for a slate roof that will last 30 years if money is worth 3%? 

19. A house can be painted with a grade of paint that will last 2 years or one 
that will last 5 years. If the latter costs $6 per pail and if the cost of labor for 
applying either is $3 per pail, what can one afford to pay per pail for the poorer 
grade? Assume that money is worth 3^%. 

20. A bridge that will last 20 years can be built for $38,000. If money is worth 
3%, how much could be spent economically for one that will last 30 years? 


SUMMARY 


Four different methods for determining the depreciation of an asset have 
been discussed. With their appropriate formulas, they are: 

1. Straight line method: 


n n 

2. Fixed percentage of book value method: 

C( 1 - *)" = S 

B k = C( 1 - x) k 

3. Sum of the years digits method: 

R = -—- k = n, n — 1, • • • , 2, 1 

> + » 


4. Sinking fund method: 



®lTll 


The estimated value of mining and oil property is determined by the 
formula 


yv = 



The unit cost of production, composite life, and capitalized cost have also 
been discussed and illustrated. 
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Exorcise 14-6 (Review) 

1. A delivery truck costs $3000, has an estimated life of 5 years and a trade-in 
value of $500. Find the annual depreciation charge by the straight line method 
and make a depreciation schedule. 

2. If the truck in Problem 1 is depreciated by the fixed percentage of book 
value method, find its book value at the end of each year and make a depreciation 
schedule. 

3. A machine costs $50,000, has an estimated life of 20 years and a scrap value 
of $2000. Determine its book value at the end of the 10th year by the winking 
fund method if the sinking fund is invested at 2\%. 

4. If the machine in Problem 3 is depreciated by the fixed percentage of book 
value method, find its book value (a) at the end of the 10th year; (b) at the 
end of the 15th year. 

5. A piece of fire-fighting equipment costs a city $40,000. If its estimated life 
is 15 years and its scrap value $2500, determine the depreciation charge for the 
first 2 and the last 2 years of its life by the sum of the years digits method. 

6. If the fire engine in Problem 5 is depreciated by setting up a sinking fund 
at 3%, determine the book value at the end of (a) the 8th year; (b) the 12th year. 

7. A man builds a brick apartment costing $100,000. For income-tax purposes 
he is allowed to depreciate the entire cost in 30 years by the straight line method. 
What is his annual depreciation allowance? 

8. A bus company has to replace its buses every 10 years. If a bus costs $25,000 
and has a Bcrap value of $2500, determine the depreciation charge for each of 
the first 3 years by the sum of the years digits method. 

9. A piece of oil property costs $1,000,000 and has an estimated income of 
$250,000 per year for 9 years. What rate does the purchaser make on his in¬ 
vestment if he can accumulate a sinking fund at 2%? 

10. What should be paid for a piece of timber property that has an annual 
net income of $10,000 for 20 years, after which time it is worthless, if the buyer 
wants to earn 8% on his money and can invest his sinking fund at 2%? 

11. A steel company pays $200,000 for a mine from which it expects to receive 
an annual income of $55,000 for 10 years, after which time it will be worthless. 
If a replacement fund can be invested at 2^%, what rate of interest does the 
company earn on its investment? 

12. A manufacturing concern has a choice of buying either of two machines. 
The first costs $18,000, has a life of 9 years, an annual output of 1000 units, 
and requires $5200 per year for repairs and operation. The second costs $20,000, 
has a life of 8 years, an annual output of 1300 units, and requires $5000 per 
year for repairs and operation. Which machine should be purchased if money 
iB worth 3|%? 

13. What is the value of an old machine that will last 4 years, has an output 
of 350 units per year, and coats $1750 per year for operation and repairs if a 
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new machine, which will last 8 years, has an output of 400 units per year, and 
costs $1600 per year for operation and repairs can be purchased for $8500? 
Assume i = .045. 

14. Find the composite life of a plant that consists of: Part .4 with a life of 7 
yeare and a cost of $19,000, partfi with a life of 9 years and a cost of $28,000, 
and part C with a life of 10 years and a cost of $16,000. Assume that money is 
worth 4%. 

15. Find the capitalized cost of a stove that cost $450 and will last 13 years. 
Assume that each replacement will also cost $450 and that money is worth 4%. 

16. A machine to do a given job can be bought for $13,000 and will last 8 years. 
If money is worth 5%, how much is a machine worth that will do the job for 
5 years? Assume that replacement for each costs the same as the machine. 
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TERMINOLOGY 


A bond is a written agreement to pay a specified sum on 
a given or determinable date and to pay another specified 
sum periodically during the term of the agreement. The 
sum printed on the bond is called the face value. The sum 
that is paid periodically is called the interest or coupon. 
The interest is ordinarily determined as a per cent of the 
face value and this fraction is called the interest rate, 
coupon rate, or bond rate. The period between interest 
payments and the times of paying interest are stated in 
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the bond. The given or determinable date on which a specified sum is paid 
is called the redemption date. The sum, exclusive of interest, received by 
the holder of the bond on the redemption date is called the redemption 
price; it is expressed as a per cent and means that per cent of the face 
value. 

If a bond is sold on an interest date, the seller takes the interest that 
is due that day and the buyer is entitled to all future interest. 

Example. “District 4 Drainage Association acknowledges itself to owe 
and for value received promises to pay to bearer one thousand dollars 
on April 1, 1979 with interest at 4% per annum payable semi-annually 
on October 1 and April 1 from April 1, 1959 until the principal sum is 
paid." 

Discussion. The statement in the example contains all the essentials of 
a bond contract. The bond may be described as a 20-year, 4%, $1000 
bond with interest payable O-A* since the redemption date is 20 years 
after the date of issue, the interest rate is 4%, the face value is $1000, 
and the semi-annual interest payments are payable on October 1 and 
April 1. Each interest payment is $1000(.04)(^-) = $20. 



PURCHASE PRICE ON AN INTEREST DATE 


Bonds are ordinarily bought at a price different from the redemption 
price since the price a buyer is willing to pay depends on the redemption 
price, redemption date, the periodic interest, and the desired rate of 
income. This rate of income is called the yield or investment rate. The 
price paid by the purchaser of a bond consists of the sum of the present 
value of the redemption price and the present value of the annuity formed 
by the interest payments, provided both are computed at the investor's 
yield rate. 

To express a formula for the purchase price of a bond, we shall employ 
the following symbols: 

C - the redemption price 
i = periodic yield rate desired by the buyer 
•It is customary to indicate the interest months by giving the first letter of each. 
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n = number of periods until the redemption date 
R = periodic interest or coupon 
V = purchase price 

Consequently, if we use the formula for the present value of a single future 
payment at compound interest and the one for the present value of an 
ordinary annuity, we find that 

(1) V = C(1 -f 0 - " 4- 

is the purchase price of a bond with a redemption price of C due in n 
periods and a periodic interest of R at the end of each period provided 
the buyer wants to make t per period. 

Example. In order to make 6% converted semi-annually what should be 
paid 5 years before redemption date for a $1000, 4% bond with interest 
paid semi-annually? Assume the bond is to be redeemed at face value. 

Solution. We are given that C = $1000, i = -£(6%) — 3%, n = 10 ■» 
5(2), and R = $20 = $1000(.04)(^-), and we want to find V. We can use 
the formula of this section or can make use of the way that formula is 
made up. 

The present value of the redemption price is $1000(1.03)~ 10 =~ 
$1000 (.74409391) = $744,094 and the present value of the annuity formed 
by the dividends is $20 a|oi.o 3 = $20(8.53020284) = $170.604; consequently, 
the purchase price should be 

V = $744,094 + $170,604 
= $914.70 

Note. If the bond had been redeemable at 107%, the redemption price 
would have been $1000(1.07) = $1070 and its value at the time the bond 
was purchased would have been 

$1070(1.03)- 10 = $1070(74409391) 

= $796.18 


Exarcit* 15-1 

Find the price that should be paid for each bond described below provided the 
investor wants to make the rate j converted m times per year and the bond is 
bought i years before redemption date. 
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Face 

C 

Interest 

rate 

Interest 

payable 

j 

m 

t 

1. 

$1000 

103% 

3% 

F 

4% 

1 

20 

2. 

$2000 

100% 

4% 

N 

5% 

1 

14 

3. 

$ 500 

102% 

5% 

Aug. 

6% 

1 

9 

4. 

$1000 

103% 

6% 

May 

5% 

1 

17 

5. 

$1000 

100% 

4% 

J-J 

4% 

2 

10 

6. 

$1000 

100% 

4% 

F-A 

5% 

2 

10 

7. 

$ 500 

100% 

5% 

M-S 

6% 

2 

15 

8. 

$2000 

103% 

6% 

M-N 

5% 

2 

12 

9. 

$ 500 

100% 

6% 

JAJO 

4% 

4 

H 

10. 

$1000 

103% 

5% 

FMAN 

6% 

4 

13 

11. 

$1000 

106% 

5% 

MJSD 

8% 

4 

H 

12. 

$2000 

100% 

4% 

JAJO 

6% 

4 

15 


13- A 20-year, 11000, 4% bond with interest payable J-J was issued on July 
1, 1958. What price should be paid on January 1, 1965 in order to make 5% 
converted semi-annually if the bond is redeemable at face value? 

14- WTmt price should be paid on July 1, 1972 for the bond described in Problem 
13 in order to make 5% converted semi-annually provided the bond is to be 
redeemed at 103%? 

15. A 30-year, 5%, $2000 bond with interest payable semi-annually was dated 
March 1, 1958. What price should be paid March 1, 1970 if the purchaser 
wants to make 6% converted semi-annually? Assume the bond will be redeemed 
at 104%. 

16. A 15-year, 4%, $1000 bond with interest payable quarterly was issued 
May 1, 1958 and is to be redeemed at 102%. What price should be paid for it 
on November 1, 1967 in order to make 6% converted quarterly? 

17. A 25-year, 5%, $2000 bond with interest payable semi-annually was issued 
on May 3, 1957. What price should be paid on November 3, 1968 in order to 
make 6% if the bond is to be redeemed at face value? 

18. What price should be paid on November 3, 1971 for the bond of Problem 
17 if the buyer wants to make 5% converted semi-annually and if the bond is 
to be redeemed at face value? 

19. What price should be paid on May 3, 1969 for the bond of Problem 17 
provided the buyer wants to make 4% converted semi-annually? Assume the 
redemption price is 103%. 

20. If the redemption price of the bond of Problem 17 is 102% and if the buyer 
wants to make 7% compounded semi-annually, what price should he pay on 
May 3, 1972? 
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PREMIUM, PAR, AND DISCOUNT 


The term excess is often used in connection with bonds and is defined as 
the •purchase price minus the redemption price. This can be stated symboli¬ 
cally as 

(1) E = V — C 

and E can be positive, zero, or negative since a bond may be bought for 
more than the redemption price, for the redemption price, or for less than 
the redemption price. We say that a bond is bought at a premium, par, or 
a discount according as the excess is positive, zero, or negative. 

We shall change the form of (1) by using the expression for V as given 
by (1) of Section 15-2. Thus 
E = V — C 


= C(1 + t)~" + ftoirii —C 

= ftojru — C[1 — (1 + t) - "] factoring —C from two terms 
1 — (1 + *)~" 

= Ron\, — Ci -— r--— multiplying and dividing by i 

— Rdn\i — CidnU 

Now, factoring out a*n„ we see that 


(2) E = (R — CiK-w 

and can say that the bond is bought cU: 

a premium if R > Ci 
par if R = Ci 
a discount if R < Ci 

where R is the periodic interest or coupon, C is the redemption price, and 
i is the periodic yield desired by the investor for the n periods until ma¬ 
turity. 


Example 1. An investor bought a 10-year, $500, 4% bond at the time 
of issue so as to make 5% converted semi-annually. Find the excess and 
purchase price if the bond is redeemable at 103% and if the interest is 
payable semi-annually. 

Solution. In this problem, we have C = $500(1.03) = $515, R = 
$500(.04)(£) = $10, n = 10(2), and i = £(.05) = 2.5%; hence, the excess is 
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E = (R — C 1 X 1 , 

= [$10 - $515(.025)]ai5i. 0 „ 

= ($10 - $12,875) (15.58916229) 
= - $44.82 


Since E is negative, the bond was bought at & discount, i.e., for less than 
the redemption price. By use of (1), we have 

- $44.82 = V - $515 


Therefore 


is the purchase price. 


V = $470.18 


Example 2. Find the excess and purchase price if a $1000, 5% bond is 
bought 7 years before it is redeemed at 101%. Assume the buyer wants 
to make 4.5%. 

Solution. In this problem we have C = $1000(1.01) = $1010, R = 
$1000 (.05) = $50, n = 7, and i = 4.5%; hence 

E = (R — Ci)cxu 

= [$50 - $10lO(.045)]a7 1 .o« 

- ($50 - $45.45) (5.89270094) 

= $26.81 

Consequently, the bond is bought at a premium and, by use of (1), we have 
$26.81 = V - $1010 

therefore 

V = $1036.81 


Ex«rci«« 15-2 

Determine the excess and price for each bond in Problems 1 through 8, where the 
investor wants to make the rate j converted m times per year and the bond is 
bought t years before redemption date. 


Face 

C 

Interest 

rate 

Interest 

payable 

j 

m 

t 

$2000 

103% 

4% 

F 

3.5% 

1 

12 

$ 100 

100% 

5% 

Aug. 

4.5% 

1 

11 
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Face 

Interest 

C rate 

Interest 

payable 

j 

m 

t 

3. 

$5000 

101% 

3.5% 

Jan. 

4.5% 

1 

13 

4. 

$2000 

103% 

4.5% 

O 

5% 

1 

17 

5. 

$1000 

100% 

4% 

J-J 

3% 

2 

7 

6. 

$1000 

102% 

3% 

M-S 

5% 

2 

8 

7. 

$2500 

104% 

4% 

JAJO 

8% 

4 

9.25 

8. 

$ 750 

100% 

4% 

FMAN 

6% 

4 

6.75 


9. A 4%, 20-year, $1000 bond with interest payable F-A is dated August 1, 
1958. By finding the excess determine the price that should be paid on February 
1, 1969 for the purchaser to make 5% converted semi-annually if the bond is 
redeemed at face value. 

10. Find the excess and purchase price of the bond described in Problem 9 if 
it is bought on August 1, 1968 so as to yield the buyer 4% converted semi¬ 
annually. 

11. Determine the excess and purchase price of the bond described in Problem 
9 if it is bought on February 1, 1967 so as to produce 3.5% converted semi¬ 
annually. 

12. A $1000, 5% bond is bought 9 years before redemption date so as to yield 
the purchaser 6%. Find the price if the bond is to be redeemed at 102%. 



AMORTIZATION OF A PREMIUM 


The price that should be paid for a bond on a specified date in order to 
yield a desired rate for the buyer is often referred to as the book value. If 
the bond is bought at a premium, then the book value is greater than the 
redemption price, as pointed out in Section 15-3; furthermore, the periodic 
interest R on the bond is greater than the interest on the book value at 
investor’s rate and this extra income is offset by decreasing the book 
value toward the redemption price. 

Example. Make a schedule for the amortization of the premium on the 
bond described in Example 2 of Section 15-3. 

Solution. In the problem we had C — $1010, R = $50, n = 7, and i = 
4.5%. We found the premium to be $26.81. We can now construct the 
following table. 
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AMORTIZATION OF A PREMIUM 


End of 

Bond 

Interest on 

Amortization 

Book 

period 

interest 

book value 

of premium 

value 

0 




$1036.81 

1 

$50 

$46.66 

$3.34 

$1033.47 

2 

$50 

$46.51 

$3.49 

$1029.98 

3 

$50 

$46.35 

$3.65 

$1026.33 

4 

$50 

$46.18 

$3.82 

$1022.51 

5 

$50 

$46.01 

$3.99 

$1018.52 

6 

$50 

$45.83 

$4.17 

$1014.35 

7 

$50 

$45.65 

$4.35 

$1010.00 


The first entry in the book value column is the price of the bond. Each 
entry in the bond interest column is $50 since that is the periodic interest. 
Each entry in the third column is 4.5% of the book value at the end of 
the previous period. If the entry in column 3 is subtracted from $50, we 
obtain the entry in column 4. If this is subtracted from the book value 
for the previous period, we obtain the new book value. 



ACCUMULATION OF A DISCOUNT 


If a bond is bought at a discount, the book value is less than the redemption 
price, as pointed out in Section 15-3; furthermore, the periodic interest R 
on the bond is less than the interest on the book value at the investor's 
rate and this deficit of income is made up by increasing the book value 
toward the redemption price. 

Example. Find the excess and purchase price of a $1000, 4% bond with 
interest payable semi-annually if bought 3 years before redemption at 
face value so as to yield 5% converted semi-annually. Make a schedule 
for accumulation of the discount on the bond. 

Solution. In this problem C = $1000, i = ^(5%) = 2.5%, n = 2(3) = 
6, R = $1000(.04)(^) = $20, and we want to find E and V before making 
a schedule for accumulating the discount. Therefore 
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E = (R - Ct)oii, 

= [S20 - S1000(.025)]o«i.o28 
- - 15(5.50812536) 

= - $27.54 

Hence, the bond is bought at a discount of $27.54 and the book value at 
the time of purchase is $1000 — $27.54 = $972.46. We can now construct 
the following table. 


ACCUMULATION OF A DISCOUNT 


End of 

Bond 

Interest on 

Accumulation 

Book 

period 

interest 

book value 

of discount 

value 

0 




$ 972.46 

1 

$20 

$24.31 

$4.31 

$ 976.77 

2 

$20 

$24.42 

$4.42 

$ 981.19 

3 

$20 

$24.53 

$4.53 

$ 985.72 

4 

$20 

$24.64 

$4.64 

$ 990.36 

5 

$20 

$24.76 

$4.76 

$ 995.12 

6 

$20 

$24.88 

$4.88 

$1000.00 


The first entry in the book value column is the price of the bond. Each 
entry in the bond interest column is $20 since that is the periodic interest. 
Each entry in the next column is 2.5% of the book value at the end of the 
previous period. If $20 is subtracted from the entry in column 3, we obtain 
the entry in column 4. If this is added to the book value for the previous 
period, we obtain the new book value. 


Exercise 15-3 

Make a schedule for amortization of the premium or accumulation of the discount 
on each bond described below. The buyer wants to make the rate j converted m 
times per year and the bond is bought ( years before redemption date. If the table 
calls for more than eight periods, make it for only the first eight. 


Face 

C 

Interest 

rate 

Interest 

payable 

j 

m 

t 

$1000 

100% 

4% 

Jan. 

5% 

1 

5 

$2000 

103% 

5% 

F 

4% 

1 

12 
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Face 

C 

Interest 

rate 

Interest 

payable 

j 

m 

t 

3. 

$5000 

100% 

5% 

O 

5% 

1 

10 

4. 

$2000 

101% 

4% 

Aug. 

4% 

1 

9 

5. 

$1500 

102% 

4% 

J-J 

6% 

2 

4 

6. 

$ 500 

102% 

4% 

F-A 

4% 

2 

6 

7. 

$ 750 

100% 

3% 

M-S 

4% 

2 

6 

8- 

$ 500 

104% 

5% 

A-0 

4% 

2 

5 

9. 

$ 750 

100% 

5% 

JAJO 

4% 

4 

3 

10. 

$1000 

101% 

4% 

FMAN 

6% 

4 

3 

11. 

$2000 

103% 

5% 

MJSD 

6% 

4 

2 

12. 

$5000 

100% 

6% 

FMAN 

8% 

4 

3 


THE STRAIGHT LINE METHOD FOR HANDUNG EXCESS 


Instead of using annuities for handling a premium or a discount, many 
banks use the straight line method. If this is done, the excess is divided 
by the number of periods between purchase date and redemption date in 
order to determine the periodic amount used in amortization of the pre¬ 
mium or in accumulation of the discount. 

Example 1. Find the periodic payment toward amortization of the pre¬ 
mium in the example of Section 15-4 if the straight line method is used. 

Solution. We found the premium to be $26.81 in that problem; hence, 
the periodic payment toward amortization of the premium should be 
$26.81 -s- 7 = $3.83 since the bond was bought seven periods before 
maturity date. 

Example 2. Find the periodic payment toward accumulation of the 
discount in the example of Section 15-5 if the straight line method is used. 

Solution. Since the bond was bought six periods before maturity and at 
a discount of $27.54, the periodic cost of accumulating the discount should 
be $27.54 -s- 6 = $4.59. Consequently, the book value at the time of 
purchase was $972.46 = $1000 — $27.54 and it increases by $4.59 at the 
end of each period. 
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Exercise 15-4 

Find, to the nearest cent, the periodic payment toward caring for the excess on 
each bond described below by use of the straight line method. The buyer wants 
to make the rate j converted m times per year and the bond is bought t years before 
redemption date. 



Face 

/nr 

Interest 

Interest 



t 


G 

rate 

payable 

j 

m 

1 . 

$1000 

100% 

4% 

July 

6% 

l 

4 

2. 

$2000 

100% 

4% 

Oct. 

5% 

1 

5 

3. 

$5000 

100% 

5% 

J-J 

4% 

2 

4 

4. 

$3000 

100% 

6% 

M-S 

5% 

2 

6 

5. 

$ 500 

102% 

4% 

A-0 

4% 

2 

4 

6 . 

$1000 

101% 

6% 

F-A 

4% 

2 

5 

7- 

$3000 

103% 

5% 

M-N 

6% 

2 

3 

8. 

$2000 

101% 

3% 

J-D 

4% 

2 

6 

9. 

$5000 

102% 

6% 

JAJO 

4% 

4 

3 

10 . 

$3000 

101% 

4% 

FMAN 

4% 

4 

4 

11 . 

$1000 

103% 

4% 

JAJO 

6% 

4 

3 

12 . 

$2000 

102% 

3% 

MJSD 

4% 

4 

5 


PRICE OF A BONO BETWEEN INTEREST DATES 


We have seen how to find the price of a bond on an interest date, and we 
shall now determine the price to be paid between interest dates. The price 
actually paid on any day is called the flat -price . The simplest means of 
determining the flat price is by use of the equation: 

flat price — quoted price + accrued interest 

where the quoted price (sometimes called the and-interest price ) is a per 
cent of the face value and the accrued interest is computed as ordinary 
simple interest at approximate time on the face of the bond at the bond 
rate. 

Example 1. Find the and-interest price and the flat price of a 11000, 
6% bond if bought at 103 two months after an interest payment. 
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Solution. The and-interest price $1030 since that is 103% of $1000, The 
accrued interest is $1000(.06)G&) = $10, hence 

flat price = $1030 + $10 = $1040 

A second method that is sometimes used in determining the flat price 
of a bond between interest dates takes into consideration the yield rate 
desired by the buyer. If this method is used, the flat price consists of the 
sum of the purchase price on the immediately preceding interest date and 
simple interest on that price until the date of purchase computed at the in¬ 
vestor’s desired yield rate. This simple interest is ordinary interest at 
approximate time. 

A formula for this can be derived but it need not be since we know how 
to compute simple interest and know that the value of a bond on an 
interest date is the sum of the values on that date of the redemption price 
and the annuity formed by the future interest payments. 

Example 2. A $5000, 4%, 10-year bond is dated August 1, 1959 and 
bought on December 23, 1961 so as to yield 6%. What was the flat price 
if the bond is to be redeemed at 104% of face value? 

Solution. The redemption price is $5200 since that is 104% of $5000; 
the interest date just before December 23, 1961 is August 1, 1961 and is 
8 years before redemption date; hence, the value of the redemption price 
on the interest date just before purchase is $5200(1.06)~®. Furthermore, 
the value on August 1, 1961 of the annuity formed by the future interest 
payment is $200a8i oe since interest is at 4% on $5000. Consequently, the 
purchase price on August 1, 1961 is 

V = $5200(1.06)-® + $200an-o« 

= $5200(.62741237) + $200(6.20979381) 

= $4504.503 

We must now accumulate this at simple interest at 6%, the investor’s 
rate, for the 142 days from August 1, 1961 until December 23, 1961. Thus, 
we have 

I - $4504.503(.06)(142/360) 

= $106,607 

and, finally, the flat price on December 23, 1961 should be 

$4504.503 + $106,607 = $4611.11 
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Exorcise 15-5 

Find the flat price on the given purchase date of each bond described in the following 
table if: 

(a) It is bought at a quoted price of 100% plus accrued interest at the bond rate, 
and 

(b) It is bought to yield the rate j converted m times per year. 

Use approximate time and ordinary interest for the time from the immediately 
preceding interest date until the date of purchase. The rate j and redemption price 
C are not needed in (a). 


Face 

Interest 
rate paid 

Issued 

demption 

date 

Pur¬ 

chased 

C 

J 

m 

1. $1000 

3.5% 

O 

9-1-57 

9-1-72 

12-1-59 

100% 

4% 

1 

2. $5000 

2.5% 

June 

6-1-48 

6-1-73 

10-1-66 

100% 

3.5% 

1 

3. $ 500 

3% 

F 

2-1-59 

2-1-74 

4-1-68 

103% 

3.5% 

1 

4. $1000 

4% 

D 

12-12-58 

12-12-78 

2-24-70 

102% 

4% 

1 

5. $2000 

3% 

M-S 

3-1-58 

3-1-68 

4-16-62 

101% 

5% 

2 

6. $3000 

5% 

J-J 

7-1-58 

7-1-78 

8-16-64 

100% 

4% 

2 

7. $ 500 

7% 

F-A 

8-1-58 

8-1-73 

10-1-67 

102% 

5% 

2 

8. $2000 

6% 

A-0 

4-15-58 

4-15-78 

12-15-69 

100% 

7% 

2 

9. $ 500 

5% 

MANF 

5-1-56 

5-1-76 

1-16-66 

103% 

6% 

4 

10. $ 500 

4% 

JAJO 

1-1-59 

1-1-79 

8-1-67 

102% 

6% 

4 

11. $ 700 

6% 

SDMJ 

9-1-58 

9-1-68 

11-1-64 

104% 

8% 

4 

12. $5000 

4% 

NFMA 

11-11-57 

11-11-67 

8-26-64 

103% 

6% 

4 



PURCHASE PRICE AND YIELD BY USE OF BOND TABLES 


There are tables giving the price that should be paid for a bond to make 
a desired yield rate if the purchase is made & specified length of time 
before the redemption date. The table given at the top of page 239 is an 
extract from one such table. It is for a 4% bond redeemed at 100% of face 
value and with interest converted semi-annually and shows the purchase 
price as a per cent of the face value in order to yield rates varying from 
3% to 7% converted semi-annually if bought at the indicated lengths of 
time before redemption date. 
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PRICE OF A 4% BOND WITH TO = 2 


Years -until Yield rale converted semi-annually 


redemption 

3% 

3.5% 

4.5% 

5 % 

5.5% 

6% 

7% 

1 

100.98 

100.49 

99.52 

99.04 

98.56 

98.09 

97.15 

2 

101.93 

100.96 

99.05 

98.12 

97.20 

96.28 

94.40 

3 

102.85 

101.41 

98.61 

97.25 

95.90 

94.58 

92.01 

4 

103.74 

101.85 

98.19 

96.41 

94.68 

92.98 

89.69 

5 

104.61 

102.28 

97.78 

95.62 

93.52 

91.47 

87.53 

10 

108.58 

104.19 

96.01 

92.21 

88.58 

85.12 

78.68 

15 

112.01 

105.80 

94.59 

89.53 

84.81 

80.40 

72.41 

20 

114.96 

107.15 

93.45 

87.45 

81.94 

76.89 

67.97 


Example 1. What should be the purchase price of a $500, 4% bond 15 
yeare before redemption date in order to yield 5%? Assume both rates 
are compounded semi-annually. 

Solution. We can use the table of this section since the bond rate is 4% 
with to = 2 and the desired yield rate is given in the table. We look under 
5% and across from 15 since the desired yield rate is 5% and the bond is 
bought 15 years before maturity. Thus, we find that the price is 89.53% 
of maturity value; hence, one should pay (.8953)1500 = $447.65. 

Example 8. What yield converted semi-annually is produced if one buys 
a $500, 4% bond with interest compounded semi-annually for $511.40 5 
years before maturity? 

511 40 

Solution. The buyer paid $511.40 for a $500 bond; hence, he paid 

= 102.28% of the face value. Since he bought 5 years before maturity, 
we must locate 102.28 across from 5. It is under 3^%; consequently, that 
is the rate he made. 



APPROXIMATE YIELD BY INTERPOLATION 


Brokers and bond houses quote the price of a bond but do not always 
give the corresponding yield rate. It is often a matter of practical impor- 
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tance to know the approximate yield rate and we shall now consider that 
problem by means of three examples. 


Example 1. Use the bond table given in Section 15-8 along with in¬ 
terpolation to find an approximation to the nominal rate converted 
semi-annually produced by buying a $500, 4%, m = 2 bond for $531.15 
10 years before maturity date. 


Solution. This $500 bond is bought at $531.15; hence, at 


531.15 

500 


106.23% of the face value 10 years before maturity. Consequently, we 
try to find 106.23 in the row with 10 but discover that it is not there. We 
must interpolate between 108.58 and 104.19 since they are nearer the 
desired value than any others. We shall represent the rate by y and use 
the usual table for interpolation: 

104.19 3J%] 


2.04 


4.39 


106.23 


108.58 


y 


3% 


•5% 


2.04 


Now, we see that 106.23 is jttt of the way from 104,19 toward 108.58 

4 . 0*7 

and we assume that y is that same part of the way from 3^-% toward 

( 2 04 \ 

) (-5%) = .0023 toward 

3% and find that 

y = .035 - .0023 
= .0327 
= 3.27% 


Example 2. By use of annuity tables and linear interpolation, find the 
approximate yield if a $100, 5% bond is bought for $96 seven years before 
being redeemed at face value. 

Solution. Since the bond is to be redeemed at face value and is bought 
at less than that, the buyer will make more than the 5% bond rate. We 
must find two rates such that the price of the bond is less than $96 using 
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one of them and more than $96 for the other and then interpolate between 
the two. If we use 5.5% and the fact that the interest is $5, then the 
price is 

V = C(l 4-1)-" 4- ftoni. 

= $100(1.055)" 7 + $5o7|.oss 
* $100(.68743681) + $5(5.68296712) 

- $68,744 + $28,415 
= $97.16 

This is greater than the cost of $96; hence, the yield rate must be more 
than 5.5%. If we use 6%, we find the cost to be 

V = $100(1.06)“ 7 + $5071.08 

= $100(.66505711) + $5(5.58238144) 

= $66,506 + $27,912 
« $94.42 

Therefore, the yield rate is less than 6%. 

We shall now interpolate between 5.5% and 6%. Thus, if y is the rate, 
we form the table: 


1.16 

[97.16 

5.5%' 

2.74- 

[96 

y 


94.42 

6% , 


1 16 

for interpolating. Since 96 is -of the way from 97.17 toward 94.42 we 
assume that y is that same part of the way from 5.5% toward 6%. Thus 

(-5%) = .21% 

and the yield is 

y = 5.5% + .21% 

= 5.71% 


Example 3. Use annuity tables and linear interpolation to find the 
approximate yield rate if a $1000, 4% bond is bought for $933,70 four 
years before being redeemed at 102% of the face value. 


BONDS 


241 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 15-9 


Solution. Since the bond is to be redeemed for $1020, 102% of $1000, 
and is bought for less than that, the buyer will make more than the 4% 
bond rate. We must find two rates such that the price of the bond is less 
than $933.70 for one of them and more than that for the other, so that 
we can interpolate between them. If we use 6% and the fact that the 
periodic interest is $40, then the price is 

V = C(l + 0- + 

= $1020(1.06)~ 4 + $40orio8 
= $1020(.79209366) + $40(3.46510561) 

= $807,936 + $138,604 
= $946.54 


This is more than the cost of $933.70; hence, the yield rate is more than 
6%. If we use 6.5%, we find that the cost is 


V - $1020(1.065)“* -I- $40071.08* 

= $1020(.77732309) + $40(3.42579860) 
= $792,870 + $137,032 
= $929.90 


This is less than the cost of $933.70; hence, the yield rate is less than 
6.5%. Consequently, we shall determine the yield by interpolating be¬ 
tween 6% and 6.5%. Using the usual tabular scheme, we have 

ff946.54 6% "I 


12.84 


16.64 


|933.70 

929.90 


y 


•5% 


6.5% 


Since 933.70 is rrw~. of the way from 946.54 toward 929.90 we assume 
16.64 

that y is that same part of the way from 6% toward 6.5%. Thus 


Hi <•»%> - - 39 % 

and the yield is 

y = 6% + .39% 

= 6.39% 
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Exercise 15-6 


What should be paid for a $500, 4% bond with interest payable semi-annually 
to yield the rate given in each of Problems 1 through 8 if purchase is made the 
given number of years before redemption at face value? Use the bond table. 


1. 6%, m =* 2, 10 years. 
3. 5%, m = 2, 4 years. 

5. 3%, m = 2, 2 years. 

7. 4.5%, m = 2, 20 years 


2. 3.5%, m = 2, 5 years. 
4. 4%, m = 2, n years. 
6. 7%, m = 2, 15 years. 

8. 5.5%, m — 2, 3 years. 


What nominal yield rate converted semi-annually is produced if a $500, 4% bond 
with m = 2 is bought at the given price or per cent of face value and the given 
number of years before redemption date in each case listed in Problems 9 through 
20? Use the bond table and interpolate if necessary. 


9. 104.61%, 5 years. 
11. 105.80%, 15 years. 
13. $467.25, 20 years. 
15. $402, 15 years. 

17. 90%, 4 years. 

19. $512, 3 years. 


10. 108.58%, 10 years. 
12. 87.45%, 20 years. 
14. $529, 15 years. 

16. $511.40, 5 years. 
18. 96%, 3 years. 

20. $450, 10 years. 


21. Solve Problem 17 by use of annuity tables. 

22. Solve Problem 18 by use of annuity tables. 

23. Solve Problem 19 by use of annuity tables. 

24. Solve Problem 20 by use of annuity tables. 

What yield rate converted annually is produced if a $500, 4% bond is bought at 
the stated price the given number of years before redemption at the specified 
per cent of face value? Use annuity tables and interpolation. 



Price 

Years before 
redemption 

Redeemed at 

25. 

$527.43 

7 

102% 

26. 

$487.12 

12 

102% 

27. 

$412.73 

18 

101% 

28. 

$525.64 

8 

103% 

15-10 

SERIAL BONDS 




If the bonds of an issue are to be redeemed in installments instead of all 
at one time, we say the bonds are serial bonds. Interest is paid periodically 


BONDS 


243 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 15-10 


on the outstanding bonds. If the face value of a bond is to be redeemed in 
installments and interest paid periodically as due, we say the bond is a 
serial bond. Such a bond is in reality several bonds combined in one con¬ 
tract and can be thought of as an issue of several bonds. The price that 
should be paid for the entire issue is the sum of the prices of the various 
installments figured at the buyer’s rate. 

Example. A $50,000 issue of 4% bonds with interest payable semi¬ 
annually is to be redeemed by payments of $10,000 in 1 year, $20,000 in 
3 years, and $20,000 in 5 years. What should a buyer pay for them on the 
day of issue in order to make 5% converted semi-annually? 

Solution. The total price must be the sum of the prices of the three 
parts figured at the buyer’s rate. They are 

F($10,000 due in 1 year) = $10,000(1.025)“ 2 4- $200a»i.o*» 

=» $10,000(.95181440) + $200(1.92742415) 

= $9,518,144 + $385,485 
* $9,903,629 

F($20,000 due in 3 years) = $20,000(1.025)-* 4- $400oin.o 88 

= $20,000(.86229687) + $400(5.50812536) 

= $17,245,937 + $2,203,250 
= $19,449,187 

V ($20,000 due in 5 years) « $20,000(1.025)- 10 4- $400ann.o« 

= $20,000(78119840 + $400(8.75206393) 

= $15,623,968 + $3500.826 
« $19,124,794 

Consequently, the purchase price of the entire issue is 

F(entire issue) = [9,903.629 + $19,449,187 4- $19,124,794] 

- $48,477.61 



ANNUITY BONDS 


If a bond is to be repaid by equal periodic payments including face and 
interest, it is called an annuity bond. Since these equal periodic payments 
form an annuity whose present value at the bond interest rate is the face 
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of the bond we can find the periodic payment if the face, term, and bond 
rate are known. The purchase price at any time is the value at that time 
of the annuity formed by future periodic payments figured at the buyer's 
desired yield rate. 

Example. A $7500, 4% annuity bond is to be repaid in 10 equal annual 
installments. What should be paid for it just after the third payment if 
the buyer wants to make 6%? 

Solution. We must first find the annual payment that will be made by 
the concern that issued the bond. It is R determined by the annuity in 
which A = $7500, i — 4%, and n = 10; hence 

$7500 — /?afo|.o4 

R = 17500 

aiolo4 

= $7500(. 12329094) 

= $924.68 

is the periodic payment to be made by the issuer of the bonds. 

If the bond is bought just after the third payment, there are still 7 pay¬ 
ments to be made; hence, the price that should be paid is the present 
value of R = $924.68 at the end of each year for 7 years at the buyer’s 
rate of 6%. Thus 

A — $924.68 afl-oe 
= $924.68(5.58238144) 

- $5161.92 

is the price that should be paid. 


Exercts* 15-7 

1. Find the price that should be paid on the date of issue for $50,000 worth of 
3.5% bonds that are to be redeemed by payments of $15,000 in 10 years, $15,000 
in 15 years, and $20,000 in 20 years. Assume that the buyer wants to make 4%. 

2. What should be paid on the date of issue for the bonds described in Problem 
1 if the buyer wants to make 5%? 

3. What should be paid 5 years from the date of issue just after the interest 
has been paid for the bonds of Problem 1 in order to make 6%? 
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4. What should a buyer pay for the bonds of Problem 1 if he buys just after 
the interest has been paid 7 years from date of issue and wants to make 3.5%? 

5. An issue of $100,000 worth of 4% bonds is to be redeemed by payments of 
$50,000 in 5 years and in 10 years. What should a buyer pay on the date of 
issue in order to make 6% on his investment? 

6. What should a buyer pay on the date of issue for the bonds of Problem 5 
in order to make 5% on his investment? 

7. What should be paid 2 years after issue for the bonds of Problem 5 in order 
to make 3.5% on the investment provided the purchase is made after the 
interest has been paid? 

8. What should be paid for the bonds described in Problem 5 on the date of 
issue in order to make 4%? 

9. A $20,000 annuity bond pays 4% converted semi-annually and ia to be 
redeemed by 5 equal semi-annual payments beginning 6 months from date 
of issue. What should a buyer pay on date of issue in order to make 5% con¬ 
verted semi-annually? 

10. What should be paid on date of issue for the bond of Problem 9 if the buyer 
wants to make 6% converted semi-annually? 

11. What should be paid one year after date of issue for the bond of Problem 
9 in order to make 6% compounded semi-annually? 

12. What should be paid one year after date of issue for the bond of Problem 
9 in order to make 5% converted semi-annually? 

13. A 3% annuity bond with face value $9,500 is to be repaid in 20 equal 
annual installments. What price should be paid for it just after the sixth in¬ 
stallment in order to earn 4%? 

14. What should be paid for the bond of Problem 13 just after the fourth 
installment to earn 5%? 

15. If a buyer wants to make 7%, what should he pay for the bond of Problem 
13 on the date of issue? 

16. In order to make 6%, what should a buyer pay for the bond of Problem 
13 if bought just after the seventh installment? 

17. A $20,000, 4% annuity bond with interest payable semi-annually is to be 
redeemed in 12 equal semi-annual payments beginning 6 months after date of 
issue. What should the price be on the issue date to earn 3% converted semi¬ 
annually? 

18. What should a buyer pay for the bond of Problem 17 just after the third 
installment to earn 5% compounded semi-annually? 

19. If he wants to make 4% converted semi-annually, what should a buyer 
pay for the bond of Problem 17 just after the fourth installment? 

20. In order to make 6% converted semi-annually what should be paid for the 
bond of Problem 17 just after the fifth installment? 
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SUMMARY 


The formula 

V = C(1 + i)- + K«-i. 

for the price on an interest date of a bond with a redemption price of C 
due in n periods and with interest of R per period is derived under the 
assumption that the buyer wants to make t per period. Furthermore, 
the formula 

E — (R — Ci)ar\i 

for the excess is obtained. 

Schedules for amortization of the premium when the excess is positive 
and for accumulation of the discount when the excess is negative are 
discussed. 

The purchase price between dividend dates is defined and discussed. 
The use of bond tables is then discussed and is followed by methods for 
obtaining the approximate yield. Finally, serial and annuity bonds are 
discussed. 


Exercise 15-8 (Review) 

1. Find the purchase price of a $1000, 4% bond with interest payable semi¬ 
annually if bought 6 years before redemption at face value and if the buyer 
wants to make 3.5%. 

2. Make a schedule showing the amortization of the premium of the bond of 
Problem 1. 

3. Find the purchase price of the bond of Problem 1 if it is to be redeemed at 
102 instead of at face value. 

4. Use the bond of Problem 3 and make a schedule showing amortization of 
the premium or accumulation of the discount. 

5. A stadium association issued $2,600,000 worth of 30-year bonds that pay 
4%. They were sold to a bond house so that it would make 3%. How much did 
the association receive? 

6. An investor bought a 4% $1000 bond for $970. Determine the approximate 
yield by use of an annuity table under the assumption that the bond was bought 
27 years before redemption at face value. 

7. If the investor of Problem 6 had paid $1020 for the bond, what yield would 
he have received? 

8. A 15-year, 5%, $500 bond with interest payable semi-annually was dated 
July 1, 1959. What price should be paid for it on January 1, 1962 if the investor 
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wants to make 4.5% converted semi-annually? Assume the bond is to be re¬ 
deemed at 102. 

9. What price should be paid for the bond described in Problem 8 if it is pur¬ 
chased July 1, 1962 so as to yield 4.5% converted semi-annually? 

10. What price should be paid for the bond described in Problem 8 if bought 
October 1, 1962 at 102 plus accrued interest? 

11. A 3% bond paying interest semi-annually was issued February 1, 1957 
and is to be redeemed on February 1, 1977. If on August 1, 1959 it was quoted 
at 104.25, find the approximate yield by use of an annuity table. 

12. If the bond of Problem 11 had been quoted at 98.70, what would the yield 
rate have been? 

13. The Park Cities Fresh Water District issued $3,000,000 worth of 4%, 
25-year bonds on May 1, 1959. The bonds were purchased on that date by a 
syndicate at a price that would give them a yield rate of 3.5%. Find the price 
paid if the bonds are to be redeemed at face value. 

14. An oil company agrees to pay off $250,000 worth of 5% bonds by payments 
of $125,000 at the end of 3 years and of 5 years. The bonds were purchased on 
the day of issue by a bank so as to yield 4%. Find the price paid. 

15. What price should an investor pay for the bonds of Problem 14 if bought 
two yeare after issue bo as to yield 6%? 

16. A $17,500 annuity bond bears interest at 4.5% and is to be repaid by 10 
equal annual payments at the ends of the years beginning one year from 
issue. What price should be paid just after the fifth payment by an investor 
who wants to make 0%? 
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General annuities 


INTRODUCTION 

Up to this point in our discussion of annuities, we have 
considered only the simple case, that is those in which 
the payment interval and the interest period coincide. 
Although most of the problems that arise in business are 
covered by these circumstances, there are situations in 
which the interest period does not coincide with the pay¬ 
ment interval. For instance, before the advent of the 
H.O.L.C. and the F.H.A., there were a great many mort¬ 
gage contracts in which the interest rate was effective 
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and payments were made more often than once a year. A general annuity 
is an annuity in which the payment period and the conversion interval 
do not coincide. We shall consider the two cases of the general annuity 
most often encountered: (a) when the interest period is an integral multiple 
of the payment interval and (b) when the payment interval is an integral 
multiple of the interest period. In each case our procedure will be to make 
the solution of the problem depend on the value of an equivalent simple 
annuity. 

10 0 ANNUITIES WITH AN INTEGRAL NUMBER 
UrL of PAYMENTS PER INTEREST PERIOD 

To derive formulas for the present and accumulated value of an annuity 
of p payments of ~ per interest period, we shall assume that the formula 
for compound interest is true for fractional periods. 

Example. If $600 is paid in installments of $100 at the end of each 
month for 6 months and if the interest rate is 3% per 6 months, find the 
accumulated value of the payments at the end of the 6-month period. 

The first payment draws interest for 5 months or £ of the interest 
period at rate 3%. Its amount is $100(1.03) 6/B . The second payment draws 
interest for 4 months or ^ of the interest period at rate 3%. Its amount is 
$100(1.03) 4,e • • • The last payment of $100 draws no interest. The ac- 


$100 $100 $100 $100 $100 $100 

I-H ■ ■■ ♦ -H-I-1-I $100 

1 2 3 4 5 6 
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cumulated value, illustrated by the accompanying diagram, is the sum 
of the geometric progression: 

S100[l + (1.03) 1/8 + (1.03) 2 '® + • • • + (1.03) B/fl ] 

This is $100 


I) 1 '® (1.03) B/B 
(1.03) 1/8 


= $100 


1 - 1.03 
1 - (1.03) 1/6 


_ tlfLT) _ 

* 1 - (1.03) 1/8 
= $100 

* (1.03) 1/6 - 1 

03 

= >10 °L004 938 - 62 -i ^y Table VIII 

_ «ioo 

.00493862 

- $100 (6.07457) 

- $607.46 

Thus the accumulated value of the six payments of $100 is $607.46. 
This payment, which could be made at the end of 6 months, is the equiv¬ 
alent of the six payments at a periodic rate of 3%, and hence can be 


exchanged 

for them. 




Payment 

number 

Paid 

after 

Accumulates 

far 

Accumulates 

to 

1 

— of a period 

P 

i'-i) 

of a 
period 

1(1 + 

P 

2 

^ of a period 

(- S) 

of a 
period 

-(1 + iy-^r 
V 

3 

— of a period 

P 

(■ -1) 

of a 
period 

1(1 + 

P 


P - 1 
V 


p — 1 of a 
p period 

1 period 


- of a period 
P 

no period 


l (1 + i) v ' 

V 

1 

P 
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We shall continue the derivations by determining the amount to which 
p payments of ^ each will accumulate in one interest period at rate t per 
period. The accompanying table and diagram will help. 


1 J_ ± ± 1 

P P P P P 







+ i) l/ * 


+ i) >-(3 Ip) 


+ i) 1-C2/P) 


4- j) 1-(1/P) 


Hence, these payments accumulate to 

[1 + (1 + i) 1 '* + •••+(! + iV~ 2,r + (1 + 

V 

in one interest period. These terms form a geometric progression of p 
terms, first term 1, common ratio (1 + and last term (1 -f- *) 1-1/ ^; 
hence, since the sum of a geometric progression is the quotient obtained 
by using the first term minus the common ratio times the last term as 
numerator and one minus the common ratio as denominator, their sum is 

I p - (i +f) l/ >a + o i ~ I '» i = i r i - a + j) ~ \ 
pi i - (l +0 ,/p J pLi-(i + i) ,/ d 

p E(i+ t) iir - i] 
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Consequently, the p payments of — accumulate to 

If i "I (p> 

pL(i iJ ST_U 

in one interest period. This amount is symbolized by s ti „ as indicated. 

(p) 

We are now ready to find the present value, and the accumulated 

( pj 1 

value, s-sn., of an ordinary annuity, with p payments of — each per interest 

P 

period for n periods at a periodic interest rate of i. Consider the following 

diagram in which, instead of indicating separate payments of —, we indicate 

V 

the equivalent amount of each group of p payments at the end of each 
period by sti,. 



Interest Periods 



<p> 

T. 

_i_ 

3 


s 


w 

H. 

_ i_ 

n —2 


(p) 

*T1, 
_L_ 


n — 1 




I 


-►! 

i 

■H 

(p) 

Tl« 

H 


(p> 


«Tii is now the periodic rent on a simple annuity, and we may write 
immediately 


( 1 ) 


(p) (p) 


and 


(2) airw = s ti« • aji 

If the total periodic rent is R, these equations become 

O') 5 = Rsir]i = R» ( T]i 


GENERAL ANNUITIES 


253 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 




SECTION 16-2 


and 

(2 ) ® H.O n It' ■ RST |i fl»ti 

(p) 

Some values of sti. are found in Table IX. 


Example 2. Find the accumulated value of an annuity of $1200 per year, 
paid in monthly installments of $100 each, for 10 years at a nominal 
rate of 6% compounded semi-annually. 


Solution. In this problem the periodic interest rate i 


= ± 


m 


f - » 3 . 


the number of interest periods is (2) (10) — 20, the number of payments, p, 
per interest period is six since that is equal to the number of payments 
per year divided by the number of interest periods per year, and the rent 
per interest period is $600. Hence 

(S) 

S = $600 Siol-o* 


(8) 

= $600 8T"l-os * Saol os 


= $600(1.01242816) (26.87037449) 

= $607.456896(26.87037449) 

= $16,322.59 

Let us point out that the figure $607.456896, which appears in the next 
to the last line, rounds off to the $607.46 that was obtained in Example 1 
earlier in this section. 


Example 8. What would it cost to buy an annuity of $2000 per year, 
paid in semi-annual installments of $1000 each for 20 years, if the effective 
rate is 4%? 

Solution. In this problem, the periodic interest rate is i = .04, the number 
of interest periods is n = 20, the number of payments per interest period 
is p = 2, and the rent per period is $2000. Hence 

A = $2000 O3TI-0« 

= $2000 3Tl o« O 1 TI 04 

■= $2000(1.00990195) (13.59032634) 

= $27,449.79 

Example 4- Find the monthly payment required to pay off a debt of 
$10,000 in 15 years ti j = .05, m = 4. 
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Solution. In this problem, A = $10,000, the periodic interest rate is t = 

05 ... 

= .0125, the number of interest periods is (4) (15) = 60, the number 

of payments per period is three since that is the number of payments per 
year divided by the number of interest periods per year, and the quarterly 
rent is R. Hence 


Rais -1 •oiai 

E> (3) 

rtSTToilfl ®BO|-OU5 
fl(1.00415516)(42.03459179) 

R 


$10,000 


$10,000 

$10,000 

$10,000 

42.209254 


$236.91 


Thus $236.91 is the total quarterly payment. The monthly payment, 

f . $236.91 „ OQ7 
therefore, is —g— = $78.97. 


Exercise 16-1 

1. What amount paid at the end of a year is equivalent to $10 paid at the end 
of each month for a year if money is worth 5%? 

2. If money is worth 7%, what amount paid at the end of a year would be 
equivalent to payments of $50 at the end of each month for a year? 

3. What amount paid at the end of 6 months is equivalent to $300 paid at the 
end of each quarter if the semi-annual rate is 2%? 

4. What amount paid at the end of each quarter is equivalent to $150 paid at 
the end of each month if j = .06, m *» 4? 

Find (a) the present value and (b) the accumulated value of the ordinary annuities 
in Problems 5 through 16. 



Rent per 
interest 
period 

Payments 

per 

interest 

period 

Time in 
years 

j 

m 

5. 

$1200 

12 

10 

.04 

1 

6. 

$ 600 

6 

8 

.05 

1 

7. 

$ 900 

4 

12 

.06 

1 

8 . 

$ 600 

2 

10 

.04 

1 

9. 

$ 600 

6 

10 

.03 

2 
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10. 

$ 600 

2 

20 

.045 

2 

11. 

$1500 

3 

15 

.08 

4 

12. 

S 750 

3 

20 

.06 

4 

13. 

S 150 

6 

7 

.07 

2 

14. 

$ 500 

2 

10 

.03 

2 

15. 

$ 150 

3 

12 

.04 

4 

16. 

$ 300 

3 

5 

.06 

4 


17. A man purchases a house for $5000 cash and $60 per month for the next 
20 years. What is the equivalent cash price if money is worth 6% compounded 
semi-annually and the first monthly payment is made one month after the 
cash payment? 

18. What payment must be made at the end of each quarter for 15 years in 
order to accumulate $12,000 if money is worth 5% compounded semi-annually? 

19. In order to accumulate a retirement fund at age 68, a man begins at age 
40 to deposit $50 at the end of each month. If money is worth 4% compounded 
quarterly, how much will he have in the fund if he survives to age 68? 

20. Determine the payment that must be made at the end of each 6 months 
for 20 years in order to accumulate $18,000 if money is worth 6% compounded 
annually. 


IQ 9 ANNUITIES WITH AN INTEGRAL NUMBER OF INTEREST 
I DM CONVERSION PERIODS PER PAYMENT INTERVAL 

We shall find formulas for the present value and accumulated value of an 
annuity in which the interest rate is compounded an integral number of 
times per payment interval, but shall work two numerical examples 
before doing that. 


Example 1 . What payment made at the end of each quarter is equivalent 
to $1000 at the end of each year if j * .06, m ** 4? 

Solution. The desired periodic payment is R, the periodic interest rate 

j Qg 

is i = — = — = .015, the number of quarterly payments is n = 4, and 
m 4 

S ” $1000. Setting the accumulated value of the payments equal to 
$1000, we have 
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Hence 


Psil-Qi# 


R 


$1000 

$1000 

ST1-015 

$1000(.24444478) 

$244.44 


Thus, a payment of $244.44 per quarter at i 
alent to $1000 at the end of a year. 


by Table VII 
.015 per quarter is equiv- 


jExample 2. What payment at the end of each month is equivalent to a 
payment of $600 at the end of 6 months if j = .06, m = 12? 

06 

Solution. We are given i = ^ = 005, n = 6, S = $600, and we want 

to find R, the monthly payment. Setting the accumulated value of the 
monthly payments equal to the desired semi-annual payment, we have 

PSol-oos = $600 
R = $600 
861-OOS 

= $600(. 16459546) 

= $98.76 

This is the amount which, if paid at the end of each month, is equivalent 
to paying $600 at the end of 6 months at 6% compounded monthly. 

Returning now to the general problem, we want to find the payment 
that must be made at the end of each conversion period in order to be 
equivalent to the actual payment, P, which is made at the end of the 
payment interval. If R is the payment per conversion period, i is the rate 
per conversion period and c is the number of conversion periods per pay¬ 
ment interval, we have 

Rs eli = P 


and solving for R gives 



This is the payment per interest period that is equivalent to P at the end 
of each payment interval. 

In order, now, to find the present value and the accumulated value of 
an ordinary annuity with c conversion periods per payment interval, we 
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multiply the payment R per interest period by a*i, and sm, respectively, 
where n is the number of interest periods in the term and i is the periodic 
interest rate. Thus 

(4) A = Ram 

and, using (3) 

(4') A = — a„n, 

Similarly 

(5) S = Rsz]i 

and 

(5') S = — ■ an, 

S<1» 

Example 3. Find the present value of an ordinary annuity of $600 
payable at the end of each 6 months for 15 years if j = .06, m * 12. 

Solution. In this problem, P = $600, t — ^ « .005, n — (12)(15) 

m Iz 

= 180, the number of interest periods per payment interval is c = 6. This 
can always be found by dividing the number of conversion periods per 
year by the number of payments per year. Hence 

_P 

Sell 

_ $600 
®# 1.005 

= $600(. 16459546) 

= $98.757276 as in Example 2 

“ ROn li 

= ($98.757276) afiol •00* 

- $98.757276 (118.503515) 

* $11,703.08 

Example 4- Find the amount, payable at the end of each quarter for 
12 years, that is necessary to accumulate $12,500 if j ■* .05, m = 12. 
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05 5 I o 

Solution. In this problem i = = -y£Zo> n = (12)(12) = 144, c = — 

= 3, S = $12,500, and we want to find P. Substituting in (5'), we have 

$12,500 = - Sith-os/i* 

53)03/1:1 

Solving for P, we have 

p __ $12,500 &8I.Q8/H 

51441 *05/t 2 

$12,500(3.0125174) 

196.76373 

$37,656,468 

196.76373 

= $191.38 

Example 6. A man is paying off a mortgage of $18,500 by making pay¬ 
ments at the end of each year for 20 years, (a) If the interest rate is 4j^% 
compounded quarterly, find the annual payment, (b) What does he still 
owe just after the 13th payment has been made? 

045 

Solution. In this problem i — —= .01125 = 1^%, n = (4) (20) 
4 

= 80, c = y = 4, A = $18,500, and we want to find P. Substituting in 
(4'), we have 

$18,500 = o in'0i ns 

0«1<011SS 

p _ $18,500 Sji.Qim 

ttiol-ouas 

($18,500) (4.06800767) 

52.567311 

$75,258,142 

52.567311 

= $1431.65 

Solution of (b). The remaining liability just after the 13th payment is 
the value at that time of the seven payments still to be made. We know 
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from (a) that P = $1431.65, t = l|-%, c — 4, and we now have n = 
(4) (7) = 28. Hence, substituting again in (4'), we have 

, _ $1431.65 _ 

"-- Uffl-ouss 

041*01116 

($1431.65)(23.904579) 

4.06800767 
- $8412.72 

Exards* 16-2 

1. What amount paid at the end of each quarter is equivalent to $800 paid 
at the end of one year if j * .05, m = 4? 

2. What amount paid at the end of each 6 months is equivalent to $1250 paid 
at the end of one year if j = .045, m = 2? 

3. What amount paid at the end of each month is equivalent to $5000 paid at 
the end of 6 months if j = .04, m = 12? 

4. What amount paid at the end of each month is equivalent to $950 paid at 
the end of one year if j = .08, m = 12? 

Find (a) the present value and (b) the accumulated value of the ordinary annuities 
in Problems 5 through 20. 



Rent per 
payment 

Payments 

per 

Time in 

j 

m 


interval 

year 

years 



5. 

$2000 

1 

15 

.04 

12 

6. 

$2000 

1 

15 

.04 

4 

7. 

$2000 

1 

15 

.04 

2 

8. 

$1000 

2 

15 

.04 

12 

9. 

$1000 

2 

15 

.04 

4 

10. 

$ 500 

4 

15 

.04 

12 

11. 

$1600 

1 

20 

.05 

12 

12. 

$1600 

1 

20 

.05 

4 

13. 

$1600 

1 

20 

.05 

2 

14. 

$ 800 

2 

20 

.05 

12 

15. 

$ 800 

2 

20 

.05 

4 

16. 

$ 400 

4 

20 

.05 

12 

17. 

$5280 

1 

10 

.07 

12 

18. 

$2640 

2 

10 

.07 

12 

19. 

$2640 

2 

10 

.07 

4 

20. 

$1320 

4 

10 

.07 

12 
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21. The cash price of a house is $18,260. After a down payment of $5000, a 
man makes semi-annual payments at the end of each 6 months for 18 years at 
5% compounded monthly, (a) Find the semi-annual payment, (b) How much 
does he still owe just after making the 24th semi-annual payment? 

22. In order to make a down payment on a home at the end of 5 years, a couple 
deposit $1200 at the end of each year in a savings bank that pays 2±% com¬ 
pounded semi-annually. How much do they have in the fund at the end of 
the time? 

23. An endowment policy for $25,000 matures at age 65. Instead of taking the 
cash, the policy-holder elects to take an ordinary annuity certain for 20 years, 
payable to him or his estate every 6 months. If the insurance company pays 
interest at the rate of 3% compounded quarterly, And the semi-annual payment. 

24. Find the periodic payment of an annuity, payable quarterly, whose ac¬ 
cumulated value in 8 years is $7250, if j — .06, m » 12. 


SUMMARY 

Formulas for the present value and the accumulated value of general 
ordinary annuities have been obtained in two cases. If there is an integral 
number of payments per interest period, the formulas are 

5 = Rs i 11 SHI x 
and 


A — Rs ] |, ci^] i 

where R = the total periodic rent 

p = the number of payments per interest period 
i — the rate per interest period 
n = the number of interest periods 

If there is an integral number of conversion periods per payment interval, 
the formulas are 


and 


where 


A = -— Ojn, 

®«li 

« P 

S = — s«itf 

*cli 

P = payment per payment interval 
c = number of conversion periods per payment interval 
i = rate per conversion period 
n = number of interest periods in the term 
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Exercise 16*3 (Review) 

1. Find the present value of an ordinary annuity of $900 quarterly for 7 years 
if j = .03, m = 12. 

2. Find the accumulated value of an ordinary annuity of $900 quarterly for 
7 years if j = .03, m = 12. 

3. Find the present value of an ordinary annuity of $300 monthly for 7 years 
if j = .03, m = 4. 

4. Find the accumulated value of an ordinary annuity of $300 monthly for 
7 years if j — .03, m — 4. 

5. What payment must be made at the end of each month for 9 years to pay 
off a debt of $10,120 if j = .05, m = 2? 

6. What payment must be made at the end of each month for 9 years in order 
to accumulate a fund of $10,120 if j = .05, m = 2? 

7. What payment must be made at the end of each 6 months for 9 years to pay 
off a debt of $10,120 if j = .05, m = 4? 

8. What payment must be made at the end of each 6 months for 9 years in 
order to accumulate $10,120 if j = .05, m = 4? 

9. To pay off a mortgage of $15,200 a man agrees to make payments of $120 
per month as long as necessary with interest at j = .05, m = 2. Just after the 
monthly payment at the end of 8 years, he refinances the balance at j = .03, 

m = 12, and agrees to make payments at the end of each year for 10 years. 
Find the annual payment for these 10 years. 

10. A debt of $100,000 is to be paid off by making payments at the end of each 
6 months for 10 years into a sinking fund that bears interest at 2% compounded 
quarterly, (a) Find the semi-annual payment, (b) How much is in the fund 
just after the payment at the end of the 6th year? 

11. An insurance company sells a house for $2000 cash and twenty annual 
payments of $500. If the interest rate charged is 4±% compounded semi-annually, 
what is the equivalent cash price of the house? How much is the unpaid balance 
immediately after the 13th payment? 

12. At the end of each year for 12 years, $1500 is invested with the Ajax Building 
and Loan Association, which pays 3% compounded monthly. What is the 
amount of the investment at the end of the 12th year? 

13. Mr. Carver needs $10,000 cash. He is offered $4000 cash and five annual 
payments of $1350. If money is worth 6% compounded quarterly, how much 
would he gain or lose by accepting the proposition? 

14. A man buys a farm for $2500 cash and ten equal annual payments of $1000. 
If money is worth 5% compounded quarterly, what is the equivalent cash 
price of the farm? What amount is still outstanding just after the 7th annual 
payment? 
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15. In order to pay off a loan, a man makes payments of $600 per year for 4 
years. If interest is at 5% compounded monthly, what sum was borrowed? 

16. An ex-serviceman bought a house for a cash payment of $840 and a promise 
to pay $840 on each anniversary of the date of purchase until a total of 12 
payments, including the cash one, had been made. What was the cash price of 
the house provided money is worth 3J% converted semi-annually? 

17. How much will be to one’s credit in 10 years if he pays $450 at the end of 
each 6 months into a fund that earns 4% converted quarterly? 

18. Determine the semi-annual payment made at the end of each 6 months 
that is required to pay off a loan of $13,842.28 and interest on the outstanding 
principal in 40 payments. Assume that money is worth 4^% compounded 
annually. 

19. An employee of a manufacturing concern has a choice of two retirement 
plans. Under the first plan, he gets $125 per month at the end of each month 
as long as he lives. Under the other plan, he gets $100 per month as long as he 
lives, and, if that is less than 10 years, his estate receives $100 per month for 
the remainder of the 10 years. If he lives 8 years and money is worth 6% con¬ 
verted quarterly, which plan would be the more desirable? On the day of re¬ 
tirement what difference would there be between the values of the plana? 

20. Mr. Walker was paying for his car, which cost $1827, by monthly payments 
of $55 at the end of each month. He decided to finish paying for it at the time 
of the 15th payment. If money is worth 4% converted quarterly, how much, 
in addition to the regular amount, did he have to pay? 
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Life annuities and 
I life insurance 



INTRODUCTION 


The study of the mathematics of life annuities and life 
insurance is based on the following three general concepts: 

(1) Compound interest. 

(2) The probability of death of a particular person within 
some particular period of time. 

(3) Equations of value. 

The student is familiar with the first and third of 
these and it is the second that must now be discussed. It 
is not possible to tell just when any given individual will 
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die. If it were possible, we should probably have no need for life insurance 
companies. It is the uncertainty of the time of death that makes the 
protection that life insurance gives an individual not only desirable but 
often necessary. 

Although it is not possible to know just when a given individual will 
die, it is possible to ascertain from records kept by life insurance companies 
just how many individuals out of a large number will die within a given 
period of time. If such records are listed in tabular form indicating the 
number of individuals out of the group under consideration who die at 
each age, then the ratio of the number dying at any age to the number 
who start that age can be computed with sufficient accuracy to enable a 
life insurance company to operate safely. Such a tabular form is called a 
mortality table. The Commissioners Standard Ordinary Mortality Table 
(C.S.O.) is used by most insurance companies. It is given in Table X in 
the back of the book. It can be seen from this table that 2312 out of 951,483 
alive at age 20 die before reaching age 21. Thus the relative frequency of 
death at age 20 is .00243 or 2.43 per thousand. 



PROBABILITY 


If the total number of ways in which an event can happen is n, these n 
ways being equally likely, and if s of these ways are successes and / are 
failures, then the probability that the event will succeed in any one trial 
is defined as 

8 8 

P n a -f / 

and the probability that it will fail to happen in any one trial is defined as 



Example. If, out of an ordinary deck of 52 cards, 1 card is drawn, the 
probability that this card will be a spade is or and the probability 
that it will not be a spade is §■£, or since there are 13 different ways in 
which a spade can be drawn, and 39 different ways in which other cards 
can be drawn. Similarly, the probability that the card drawn will be a 
king is or -fe, whereas the probability that the card will be the king 
of spades is -fa. 
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It will be noticed from this definition and example that it is possible 
to determine theoretically the probability of success or failure of a given 
event before the event is ever tried. This is called a priori probability. 

We are particularly interested in the probability of life or death of an 
individual during a given period of time. Here it is impossible to determine, 
a priori, all the ways in which the event can occur. In such instances it 
is necessary, therefore, that we observe the event in question, keeping a 
record of the number of times the event happens or fails to happen out 
of a given number of trials. If s is the number of successes and f the number 
of failures out of n trials, the ratios 

s s / / 

* +/ n s +/ n 

are the relative frequencies of success and failure, respectively, out of n 
trials. Now if we consider an event such as the drawing of one card from 
a deck of 52, and we desire the probability that this card be a spade, we 
have determined, a priori, that p = £•. Suppose, however, instead of 
determining the probability a priori, we had tried drawing a card from 
the deck, replacing the card after it had been drawn, reshuffling the deck, 
and drawing again, and so forth. If this experiment is performed a large 
number of times and a record is kept* of the number of spades drawn, the 

relative frequency — will not in general be equal to p = but we will 

find that, if the number of times the experiment is tried is continually 
increased, the relative frequency approaches closer and closer to the a 
priori probability p = Hence, as n becomes larger and larger, the 
relative frequency becomes a better and better estimate of the value of 
the probability. In fact, if a limit exists we define the probability that an 
event will happen in a single trial as the limit of the relative frequency 
as n becomes infinite, that is 
(1) p = lim ± 

a -*co n» 

This is called a posteriori probability. 

This is the definition of probability that we are going to use in our 
discussion of the mortality table. Although in this instance it is not possible 
to determine the value of this limit exactly, it is possible, as has been 
stated in Section 17-1, to determine it with a sufficient degree of accuracy 
to enable life insurance companies to operate safely. Referring again to 
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Table X we thus determine that the probability that a person aged 20 
will die before reaching age 21 is 

c?2o 2312 
V ~ho~ 


= .00243 


951,483 

and that the probability that a person aged 20 will live to be 21 is p = 
tfffiM = .99757. It may be noticed that the sum of the probabilities 
of a person aged 20 living to age 21 and of dying prior to age 21 is .00243 
+ .99757 = 1. This means that one or the other of the events is sure to 
happen. 

Similarly, the probability that a person aged 20 will survive to age 
30 is 

= .97176 


17-3 


THE MORTALITY TABLE 


The Commissioners Standard Ordinary (1941) Mortality Table, to which 
reference has already been made, was set up by the committee appointed 
by the National Association of Insurance Commissioners. Mortality 
statistics collected from life insurance companies were used in its prepara¬ 
tion. We will not discuss here the methods employed by them, but we will 
use the table exclusively in our future calculations. 

It consists primarily of four columns, the first two of which give the 
essential information. The first column lists the ages from 0 up to and 
including 99. There are 1,023,102 persons considered in this table and 
this number is called the radix of the table. The second column lists the 
number of people alive at each age with 1,023,102 at age 0 and finishing 
with 125 out of these 1,023,102 who are still alive at age 99. Each inter¬ 
vening figure represents the number of people who are alive at each listed 
age out of those who started at age 0. Thus Uo — 883,342. The third 
column lists the number of individuals who die between ages x and x + 1 
out of the 1,023,102 who were alive at age 0. Thus the number dying 
between ages 40 and 41 is d\ o = 5459. The d x column is really obtained 
by differencing the /* column. Thusdi = lo — h = 1,023,102 — 1,000,000 
= 23,102 and d*o = Uo — Ui = 883,342 - 877,883 = 5459. In general, 
d, = l t — It+i. The fourth column is headed 1000 q z , and q t is the symbol 
used to represent the probability that a person whose age is x will die 

before reaching age x + 1. From our definition, q, = -p So this column is 
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obtained by dividing each entry in the third column by the corresponding 
entry in the second column, and multiplying by 1000, thus giving the 
rate of mortality per 1000 of population of age x. 

The other columns in the table are called commutation columns. Their 
development and use will be explained in later sections. 



SYMBOLS 


In addition to the symbols l t , d„ and q„ which have already been defined, 
many others will be useful. Some of these, and relations existing between 
them, follow: 

(x) = a person whose age is x 
p, = the probability that (x) will live one year 

Hence 


( 2 ) 

Since 


P* 


l. 


d x = l x — lr+i and q, = —• 

_ I n _ k+l i dx 

p, + ^ + tg 

i 4 - d x 



Thus 

(20 


„p, = the probability that (x) will survive n years 


„p, = 


l i 


*+n_ 

l. 


n q z = the probability that (x) will die within n years 

Hence 

( 3 ) = 1 -^ = 1 ~.P. 

since l, — is the number of people who die within n years out of the 
l, at age x, and B p, is the probability that (x) will live n years. 

■ig* ” the probability that (x) will survive n years 
and then die in the (n + l)st year 
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Out of the 1, people at age x, d K+n of them die between ages x + n and 
i + n+1. Hence 


( 4 ) 


>lg« 


- g k+* 1 _ l*+* d*+n _ 

- I I ’ I ~ »P* 

*» »* *x-t-n 


<?*+« 


This states that „|g, is equal to the product of the probability that (z) 
will survive n years and the probability that (x + n) will die within one 
year. 

We might also have written 


( 4 ') 





+ » 


— F«+»+i 

l . 


»P* — n+iPx ‘ 


,|„ 5 , = the probability that (z) will survive to age x + m 
and then die before reaching age x + m + n 


Therefore 

( 5 ) 


- l. 


+ m+n 


U 


mPx m+*P* 


« = first age at which all persons in the table are dead 
In the C.S.O. Table, u = 100. Hence 
(6) L - /too - 0 


Example 1. Find the probability that a person aged 50 will die between 
ages 70 and 71. 


Solution. This is an example of equation (4) or (4') with x — 50 and 
n =* 20. Using (4') 

2o|?50 — 20P50 — 2lPflO 


454,548 - 427,593 
810,900 

26950 


810,900 


= .03324 


Example 2. Find the probability that (50) will die between ages 70 
and 80. 

Solution. This is an example of equation (5) where x = 50, m = 20, 
and n * 10. Hence 
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20 ] 10950 = aoPao ~ aoPoo 

= 454,548 - 181,765 
810,900 
= 272,783 = 

810,900 


Exercise 17-1 


Make all computations on the basis of 2£% C.S.O. Table. 

1. Find the probability that a person aged 40: 

(a) Will live 10 years. 

(b) Will die before reaching age 50. 

(c) Will live to age 60 and die before reaching age 61. 

2. Find the probability that a person aged 20: 

(a) Will live one year. 

(b) Will live 50 years. 

(c) Will die before reaching age 60. 

3. State the meaning of the following symbols: 

(a) 10 P 20 (c) ?60 (e) 10 I 20930 

(b) 20 I 930 (d) p$o 

4. Find the value of each symbol in Problem 3. 

5. State the meaning of the following symbols: 

(a) iap25 (c) ibIiMis (e) P35 

(b) 10935 (d) 935 

6. Find the value of each symbol in Problem 5. 

7. Show that «P* = p* ■ p*+i ■ Pz+a • • • • • p* 4 .,_t ■ Pz+*— 1 . 

Give a verbal interpretation of the meaning of this identity. 

8. Show that: (a) 11 P 30 = 10 P 30 — 10 I 930 ; (b) »p, = n -\P* ~ «-i|9*- 

9. Prove that m+n Px = mPi • f.P*+ m = • mPx+n- 



PRESENT VALUE OP A PURE ENDOWMENT 


By the present value of a pure endowment we mean the amount (z) will 
have to pay now in order to receive $1.00 at age x + n if he is then alive. 
This present value is symbolized by h E g . 

If each of the l x people alive at age x contributed %*E X a fund would be 
created, the accumulated value of which n years hence would have to be 
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equal to $/ r+n , so that each person alive at that time would receive SI.00. 
Hence 


Solving for» E x , we have 

(7) 


(W0A)( i + 0- = 

l , 






(1 + i) n lr 
- V\p x 


If we desire the present value of an endowment of %R, obviously all we 
have to do is multiply both sides of this equation of value by R. Hence 


(7') RnEz = Rv* n pz 

In order to compute n E s it will be noticed that some interest rate must 
be specified. Table X specifies i = .025. 


Example 1. Find the present value of a pure endowment of $1000 paid 
to (40) provided he is alive at 65. 

Solution. ($1000)(2ftl?4o) = *1000v 26 25P40 

= llOOOf 26 ^ 

4o 

= (S1000) • .5393906(§JJff§) 

= $539.3906(.6541996) 

= *352.87 


This result means that if each person now aged 40 were to contribute 
$352.87, and if this money were invested for 25 years at 2^% compound 
interest, then at the end of that time a fund of $577,882,000 would be 
created. This fund would be exactly sufficient to furnish $1000 to each 
of the 577,882 survivors at age 65. 

The amount of computation involved in determining the present value 
of a pure endowment by formula (7), for various ages and different values 
of n, can become extremely tedious. For this reason, the computation is 
simplified by the following invention. If both numerator and denominator 
of the right-hand side of (7) are multiplied by v *, we have 
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(8) n E m = 

t r*+*h+n 

vl. 

D, 

where the symbol D x is defined as being equal to v*l z . The advantage is 
that the value of this symbol may be computed for all ages in the table 
and listed once and for all as a separate column. Its value appears in the 
table in column 5. It is called a commutation function. It enables us to 
find the present value of any pure endowment of SI.00 by a single division. 
The solution of the example by this method would be as follows: 

S1000 • 2&^40 = $iooo|^ = SlOOO(Hffffjf) 

= S1000(.352869) 

= S352.87 


The symbol n E M may be thought of, not only as the present value of a 
pure endowment of $1.00, but also as a contingent discount factor; that 
is, as the discounted value of Si.00 for n years with benefit of both interest 


and survivorship. Similarly the symbol —rr- may be thought of as a con- 

n&t 


tingent accumulation factor; that is, the accumulated value of 11.00 for 
n years with benefit of interest and survivorship. We illustrate this point 
of view with the following example. 


Example 2. A man aged 40 has $1000 with which he wishes to purchase 
a pure endowment payable to him at age 65. How much endowment can 
he buy if i — .025? 

Solution. Let %R be the amount of endowment that can be purchased 
for $1000. Then $1000 must be equal to the present value of an endowment 
of $R due in n years. Hence 

R2&E40 — $ 1000.00 

$1000 = $1000 
25^40 Dos 
Dm 
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= <1000£>4o 

AlS 

« >1000f3. 2 8983 , 6 l \ 

* ^ 1116088 . 15 / 

- $1000(2.833503) 

- $2,833.50 

That is, $1000 invested now, by a man aged 40, in a pure endowment 
payable in 25 years will accumulate to $2,833.50 with benefit of interest 
at 2%% and survivorship. 



CONTINGENT ANNUITIES 


A contingent annuity is an annuity the payment of which depends on the 
happening or failing to happen of some event. (Notice the difference 
between this type of annuity and those discussed earlier in the text. The 
earlier annuities are sometimes called annuities certain because the pay¬ 
ments are made regardless of circumstances.) We are interested in the type 
of contingent annuity whose payments depend on the life of a given 
individual. Such annuities may be of two kinds: 

(I) Ordinary —payments are made at the end of the year. 

(II) Due —payments are made at the beginning of the year. 

Each of these life annuities is divisible into four different types: 

(1) Whole life annuities —payments continue as long as an individual is 
alive. 

(2) Temporary life annuities —payments are made for a certain number 
of years provided the individual is alive to receive them. 

(3) Deferred life annuities —payments are postponed for a certain period 
of years and are made thereafter so long as the individual is alive to re¬ 
ceive them. 

(4) Deferred-temporary life annuities —payments are postponed for a certain 
period of years, then are made for a specified period of years provided the 
individual is alive to receive them. 
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(1) Whole life annuities. Let a x stand for the present value of an ordinary- 
whole life annuity of $1.00 per year to (z). To determine this present 
value we may consider that a, is made up of the sum of pure endowments 
of $1.00 each, the first paid at age z 4- 1 if (x) is alive, the second at age 
x -f 2 if (z) is alive, and so on out to the end of the table. Hence 


(9) 


o x = i E s -f 2 E s + 3 E x + • • • 

- _i_ ^*+2 i 3 , 

», fi, + fi, + 


+ — *Ex 


+ D. 


fi*+l + fir+2 + 


_ f^+1 


+ fi« 


fi. 


This may be written as 

( 10 ) 


iV, 


*+i 


fi* 


where the symbol N x represents the sum of all the D’s from and including 
fi, out to the end of the table. This new commutation function may be 
formed by cumulative addition from the column of D’s by starting with 
Dog = Nog, N gg = Dgs + Dgg, Ng 7 = D97 + Dgg ■+• D99 = Dg 7 -\- Ngg, 
and so on back to the beginning of the table. It is possible, by the use of 
equation (10), then, to find the present value of any ordinary whole life 
annuity of $1.00 by a single division. 

It is a simple matter to find the present value of an ordinary whole life 
annuity of $R payable to (x) by multiplying both sides of equation (10) 
by R. Thus we have 


(10') 


Ra x 


fi* 


The present value of a whole life annuity due of $1.00 on the life of 
(z) may be found similarly. The only difference between it and a x is that 
$1.00 is due immediately. If we symbolize the present value of this annuity 
due by a x , we have 

JV*ti 


(ID 


i*x = 1 + a x = 1 -f- 


D x 

fi« + AW i 

fi, 

au 

fix 
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From this we immediately obtain 

( 11 ) RO* = Rj£ 

when the annual payment is %R instead of $1.00. 


Example 1. (a) Find the present value of an ordinary whole life annuity 

of $1000 per year issued to (40); (b) of a whole life annuity due. 


Solution, (a) This is an example of formula (10') where R 
x = 40. Substituting, we have 


$1000a^o 


$ 1000 ^- 

JJao 


$1000 


6379589.05 


328983.61 
$1000(19.391814) 
$19,391.81 


$1000 and 


(b) This is an example of formula (IT) where R = $1000 and x = 40. 
Substituting, we have 


$1000&to = $1000 

D40 


$1000 


6708572.66 


328983.61 
= $1000(20.391814) 
= $20,391.81 


(2) Temporary life annuities. The present value of an ordinary temporary 
life annuity of $1.00 per year for a term of n years issued to (z) is symbolized 
by a,nn. We may think of a,nn as the sum of n pure endowments of $1.00 
each, the first payable at age x -f 1, the second at age x 4* 2, • • ■ , the 
last at age z + n. Hence 


GifTH = l E* + 2 E, -+■ 3 E x + • • • + n E* 


= P*±l _i_ Pi±l _L_ ... _i_ P x + « 

D x + D x + + D x 

By adding and subtracting Z) r+n+ i + Z) J+n+2 + ■ • • + D u to and from 
the numerator, becomes 
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^*+i+-0*+2+ • • • +7) I+n -(-(D I+ll+ i-l- • • • — (D x+n+ i-\- • • • +DJ) 

TT. - 


N x-(-l — Nx+n+l 

D.. 


Hence we have the equation 


( 12 ) 


a*:Tfl 


, - at. 


D, 


*+■ 4-1 


from which we obtain immediately 

(120 


Ro,:m = R lV -t' c V - f -' 


where the annual payment is $R instead of $1.00. 

For the present value of a temporary life annuity due of $1.00 payable 
at the beginning of each year for n years to ( x ) we use the symbol d, ; »|. 
Using the same method as before 

a*:Ti = 1 4* \E X 4- 2-fi-x 4~ • • • + n-lE* 

= 1 4. 4- . . . 4- P *+*~ 1 

+ D, D, ^ Dm 

_ At 4~ Ah-i 4~ Df+2 4~ • • • 4~ 


D x 


4- to and from the 


By adding and subtracting /)*+„ 4- Di+a+i 4- • 
numerator, d i: 4 n becomes 

-0*4 _ -0*+i4- • • • 4-0*+«-i4-(i}*+»4- • • • 4-■£)„) — (Z) x+n 4 — *4- A*) 

D s 

N x -N^n 


D x 


Hence we have the equation 
(13) 

and from it we obtain immediately 

(130 

where the annual payment is tR instead of $1.00. 


Nm - Nr + , 
a ’™ = " D x 


X — X 


Example 2. Find the present value of an ordinary temporary life annuity 
of $1000 issued to (40) to run for a term of 25 years if t * .025. 
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Solution. This is an example of formula (12') where = $1000, x = 40, 
n = 25. Substituting in the formula 


$1000a«o: 25 1 = $1000 


A^l ~ A r 66 
D+o 


= $1000 


6379589.05 - 1056041.64 
328983.61 


= $1000 


/ 5323547.41 \ 
\ 328983.61 ) 


= $1000(16.181801) 


= $16,181.80 


(3) Deferred life annuities. The present value of an ordinary life annuity 
of $1.00 per year, deferred n years, issued to (z), is symbolized by „[a,. 
Since this is an ordinary life annuity deferred n years, the first payment 
will not fall due until the end of the (n + l)st year, that is, at age x + 
n + 1. We may think of „|a, as the difference between the present value 
of a life annuity and the present value of a temporary life annuity whose 
term is n years. Thus we obtain 

_ N »4-l N 1 — N «+n+l 

D, D z 

— Nz+l ~h -W«+n+l 
D x 

_ 

D, 
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Hence we have equation 
(14) 


■I®* = 


i 

D. 


from which we obtain immediately 
(H') R.\a. = 

where the annual payment is %R. 

In a similar manner, we obtain the formula for the present value ,1a, of 
a deferred life annuity due of $1.00 per year: 

_ N. Vx - .V,+, 

* a* ~ ®- “ D, D, 

lV r+, 

D x 


Hence we have the formulas 

(15) 

and 


Ax+, 

D , 


( 15 ') *.!«, = 

Formulas (14) and (15) might have been developed by using ,/£, as the 
contingent discount factor on a whole life annuity which begins at age 
x + n. We will apply this method to the deferred life annuity due. 


■Ei*o*+b 



Actually, if (x) is alive at age x + n, the first payment of the annuity 
is then due. On this date, all payments have the value a I+ ,. Since we want 
the value at age x, we must discount a, + , contingently for n years. Hence 
we have, in a second manner 
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(15) n \U x - n E, • U t+n 

= _ N x+tl _ IVj+n 

Hi H* 

(4) Deferred temporary life annuities. If the payments of $1.00 per year on 
the life of ( 2 ) are deferred n years, then run for a term of t years, and 
then cease, the symbols used for the present value are „|ia, for the ordinary 
annuity and for the annuity due. The formulas for the present values 
are 


(16) 

and 



N, 


*+»+1 


JW 1 +1 

D, 


(17) 


• m 


n | 




£-fn 


^M+n+t 

D x 


The proof of these two formulas, which may be effected by methods 
analogous to those used for other formulas in this section, is left to the 
student. 


Example 3. A man aged 40 has $15,000 which he invests in a deferred 
whole life annuity, first payment at age 65. If » = .025, what annual 
income can he look forward to receiving? 

Solution. If R is his annual income, we have an example of the use of 
the formula (15') where x = 40, n = 25, and fosldko = $15,000. Sub¬ 
stituting, we have 

$15,000 = R~- 
D40 

j 1 • r d d $15,000 D 40 
and solving for R gives R — -- 

A 65 

$15,000(328983.61) 

1172129.79 

= $15,000(.28067165) ** $4,210.07 

It must be understood by the student that if (40) does not survive to age 
65 neither he nor his heirs receive any return on this investment. 


Example 4 . On reaching age 70, a man has accumulated $25,000 with 
which he purchases an annual retirement income that is certainly* payable 

'This means that the income is paid for 15 years even though the man does not live 
that long. 
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for 15 years, and so long thereafter as he is alive. If the first payment 
comes at the end of the first year and if i = .025, what annual income 
is purchased? 


Solution. First it should be noticed that this example combines the 
features of an annuity certain, payable for 15 years whether (70) is alive 
or not, with a deferred whole life annuity that will begin immediately 
after the certain period has expired, if (70) is then alive, and will continue 
for the rest of his life. Hence we may write 

$25,000 = /2(afslo2s 4- islaro) 


“*( 

-*( 


aisles 4- 


N B 6 > 
Ihot 


12 3813777 4 - 2Z^815\ 
12.3813777 + 30705 525 ) 


= /2(12.3813777 4- .3456541) 


Solving for R, we have 


R 


125,000 

12.7270318 


$1,964.32 


Exercise 17-2 

Find the present value at of the pure endowments in Problems 1 through 3. 

1. $10,000 payable to a person aged 20, if he is alive at 65. 

2. $25,000 payable to a person aged 25, if he is alive at 50. 

3. $1000 payable to a person aged 30 if he is alive at 60. 

4. (28) has $5,000 with which he purchases a pure endowment payable at 68. 
How much can he buy? 

5. What amount of endowment, payable at age 70, can be purchased for $2500 
by (50)? 

6. Find the present value of a whole life annuity of $2500 payable to a person 
aged 30 (a) if payments arc made at the end of each year; (b) if payments are 
made at the beginning of each year. 

7. Find the present value of a whole life annuity of $1200 payable to a person 
aged 65 (a) if payments are made at the end of each year; (b) if payments are 
made at the beginning of each year. 

8. A man aged 35 pays $20,000 for an annuity payable to him at the end of 
each year for 25 years. What is his annual income from the annuity? 
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9. What is the present value of a 10-year ordinary temporary life annuity of 
$1500 issued to a person aged 33? 

10. What is the present value of a 25-year temporary life annuity due of $2500 
per year issued to a person aged 40? 

11. A man aged 35 pays $5000 for an ordinary temporary life annuity payable 
to him for 15 years. What is his annual income from it? 

12. A man aged 30 purchases a retirement life income of $3000 per year, first 
payment at age 65 if he is alive at that time. WTiat does it cost him? 

13. A man aged 40 purchases a deferred temporary' life annuity of $2400 per 
year, first payment at age 70 and payments to continue for 15 years. What is 
the present value of this annuity? 

14. On reaching age 65, a man has accumulated $30,000 with which he pur¬ 
chases an annual retirement income that is certainly payable for 20 years, and 
as long thereafter as he is alive. If the first payment comes at the end of the 
first year, what annual income is purchased? 

15. On reaching age 60, a man has accumulated $20,000 with which he pur¬ 
chases an annual retirement income that is certainly payable for 18 years, and 
as long thereafter as he is alive. If the first payment comes at the beginning of 
the first year, what annual income is purchased? 



WHOLE LIFE INSURANCE—NET PREMIUMS 


A whole life insurance policy is a contract between a life insurance com¬ 
pany, referred to as the company, and an individual, referred to as the 
policyholder or the insured, which agrees that on the death of the policy¬ 
holder, the company will pay a certain sum, called the face or benefits of 
the policy, to a third party, named by the policyholder in advance, and 
called the beneficiary. If the insured does not name a beneficiary, the 
benefits are paid to his estate. 

In order to purchase such a contract from the company, the policyholder 
must pay a sum of money whose net present value is equal to the present 
value of the benefits he will receive. If all this sum is paid when the policy 
is issued, it is called the net single premium. Actually, this net single 
premium is just sufficient to pay the cost of the benefits under the as¬ 
sumption that the individuals holding similar policies with the company 
have the same mortality as those listed in the table, and that the insurance 
company earns on its investments the rate of interest on which the com¬ 
mutation columns are based. It is usual, therefore, for the company to 
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charge gross or loaded premiums which are slightly greater than net 
premiums and are obtained from the net premiums by adding to the net 
premiums some amount determined by the company as being sufficient 
to take care of operating expenses and profit. In what follows, we will 
restrict our attention to net premiums, as the method of loading varies 
from company to company. 

We will denote by A t the net single premium charged (x) for a whole 
life policy of $1.00, and will assume for purposes of this discussion that 
the benefit will be paid at the end of the policy year in which (x) dies. 
This assumption is accurate enough for our purposes. If each of l , people 
aged x pay A z at the beginning of the first policy year and the money is 
invested at i%, a fund must be created that will be sufficiently large to 
take care of all death claims when they come due. Hence at the end of the 

first year, $d, must be available; its present value is vd z ; 
second year, $d*+i must be available; its present value is v 2 d z+ 1 ; 
third year, $d*+ 2 must be available; its present value is 2 ; 


last year, must be available; its present value is 

Hence, equating the present value of the premiums to the present 
value of the benefits, we have 

l z A t = vd x + v 2 d z +i + t^ek +2 + • • • + v~-*+ l d u 
Therefore A. = ^ + — + rTV- 

lx 

Multiplying numerator and denominator of the right-hand member by 
v *, we have 

a _ + »*+ 8 rf»+. 1 + P*+ 3 d*+ 2 + • • • + v m+l d m 

v*l x 

Now if we introduce a new commutation symbol, C* = C x +i = 

v* +2 d»+i, etc., we have 

A — C* 4~ ~t~ Cz+2 4- • • • + Cy 

D„ 

Introducing still another commutation symbol, Af, = C, + C ,+1 + C ,+2 
+ • • • + C w , which is formed by cumulative addition of the C's, be¬ 
ginning at the last age in the table, just as the N 1 s were formed from the 
D’b, we have the equation 
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(.8) A - f 

The commutation symbols C* and M, are also listed in Table X. Hence 
it is possible to find the net single premium on a whole life insurance 
policy issued to (x) by a single division. 

If F is the face of the policy, it follows immediately that 

(18') FA, = F jf 


Example 1. Find the net single premium for a whole life policy of $10,000 
issued to (40) on the basis of 2-£% C.S.O., 1941, table of mortality. 

Solution. Substituting the values F = $10,000 and x = 40 in (18'), 
we have 

$10,000/140 = $10,000^ 

1/40 


$10,000 


165359.8889 


328983.61 
« $10,000(.5026387) 
= $5,026.39 


Obviously if the company collected for insurance benefits by charging 
single premiums, the cost of insurance protection would be prohibitive 
for the majority of people. In order to remedy this situation, it is usual 
for the insured to pay premiums at the beginning of each year (half-year, 
quarter, or month) throughout life, or for a term of years contingent on 
his surviving the term. In these cases, we refer to the premiums as net 
level premiums. 

We shall use the symbol P, to represent the value of the net level annual 
premium on a whole life insurance policy of $1.00, where the premiums 
are payable for the life of (x). These premiums will constitute a whole life 
annuity due of %P, per year payable to the company by the insured. 
Their present value must be equal to the net single premium on the same 
insurance. Hence 

P*&m - A . 

Solving for P x , we have the equation 
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(19) 


Hence 

(19') 


U, 

M* 

= — f = by use of (18) and (11) 

T>* 



where F is the face of the policy. Again we see that it is possible to find 
the net level annual premium payable for life, on a whole life policy of 
$1.00, by a single division. 


Example 2. Find the net level annual premium on a whole life policy of 
$10,000 issued to (40) on the basis of 2^% C.S.O., 1941, table of mortality. 


Solution. 


Using equation (19') with F = 
$10,000P 40 = $10,000 


$10,000 and x 
Mao 
Nao 


40, we have 


• m <w\ 165,359.8889 
" * ’ 6,708,572.66 

= $10,000(.02464904) 

= $246.49 


If the net level annual premiums on a whole life policy of $1.00 to 
( x) are payable for a term of n years, contingent on the life of (x), the 
symbol n P, is used to represent each. If (x) survives the term of n years, 
his policy is said to be "paid up.” After this term, he pays no more pre¬ 
miums, but continues to be insured for the rest of his life. The payment 
of ,P* at the beginning of each year by the insured constitutes a term life 
annuity due to the company. The present value of this term annuity must 
be the same as the net single premium on the insurance. Hence, «P» • -t\ 

A„ and solving for „P„ we have 


( 20 ) 



A, 

<5x:TI 


Mb 

D. 

N.-N, 


D. 



by use of (18) and (1.3) 
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We also have the equation 
(20,) "■ - 


where F is, as usual, the face of the policy. 


Example 3. Find the net level annual premium, payable for 20 years, on 
a whole life insurance of $10,000 issued to (40) on the basis of 2^% C.S.O., 
1941, table of mortality. 


Solution. 
we have 


Using equation (20') with F = $10,000, n = 20, and x = 40, 


$10,OOOzo^o = $10,000 xr M *° . 

Niq - Nto 


= $ 10,000 
= $ 10,000 


165359.8889 

6708572.66 - 1865613.58 

165359.8889 

4842959.08 


= $10,000(.03414439) 
= $341.44 


It should be noticed that in each of the three examples in this section, 
the same benefit—a $10,000 whole life insurance on (40)—has been pur¬ 
chased. The three examples illustrate three different ways of paying for 
this benefit: 


$5026.39 payable at issue of the policy; 

$246.49 payable at the beginning of each year for life; 

$341.44 payable at the beginning of each year for 20 years 
provided (40) remains alive that long. 

We wish to point out further that these premiums have been deter¬ 
mined under the assumption that the mortality of the company is the 
same as that of the C.S.O. table, and that the company earns 2^% on its 
investments. So long as this is true, no one of the three methods is more 
advantageous to the company than either of the other two. 


Exercise 17-3 


Prove the identities given in Problems 1 through 5. 


1. A t — va r — a«. 

2. Ah = vN, - Ni+i. 

3. A t = 1 da z . 


4. A t = d(1 — ia t ) = v — da x . 
5 A - 

5 • Az ~ P z +d 
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6. Find the net single premium &nd the net level annual premium on a $3000 
whole life policy issued to a person aged 25. 

7. Find the annual premium, payable for 10 years, on the policy of Problem 6. 

8. Find the annual premium, payable for 20 years, on the policy of Problem 6. 

9. Find the net single premium and the net level annual premium on a $5000 
whole life policy issued to a person aged 48. 

10. Find the annual premium payable for 15 years on the policy of Problem 9. 

11. Find the annual premium payable for 25 years on the policy of Problem 9. 

12. A benefactor, aged 55, makes a will that leaves $25,000 to a certain charity 
on his death. What is the present value of the bequest? 



TERM INSURANCE 


It often occurs that an individual needs a certain amount of insurance 
protection for a fixed period of years, but does not desire this protection 
throughout his whole life. A man may be buying a home on time, and 
may desire to protect his investment with an insurance policy large enough 
to pay off his debt in case of his death; or he may have a family of small 
children who, he wants to be sure, will have the opportunity of attending 
college. In these two instances and many others, it is to his advantage to 
be protected over a certain period of years, after which the protection 
may no longer be needed. This type of life insurance is called term insurance. 
We shall use the symbol Alrin to represent the net single premium for an 
insurance of $1.00 on (z), payable at the end of the year of death of (z) 
provided he dies within a term of n years. 

If each of l x people aged x pays $.4Inn at the beginning of the first 
policy year, and the money is invested at t%, a fund must be created 
that will be sufficiently large to take care of all death claims when they 
come due. Hence at the end of the 

first year, %d x must be available; its present value is vd x ; 
second year, $d x+ 1 must be available; its present value is ifdt+i; 
third year, td x +2 must be available; its present value is 


nth year, $d*+«-i must be available; its present value is D"d*+«_i. 

Equating the present value of the premiums to the present value of the 

benefits, we have Wi : m = vd x + v 2 rf *+1 + ■ • • + t>"d*+n_i. Therefore 

* i _ vd x + v 2 d x +1 -+-•••+ y*d*+«-i 

A * rsn — ; 
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and multiplying numerator and denominator of the right-hand member 
by v*, we have 

41 _ v*+'d x + i^dz+i -f • • • + 

x :V) — -- 

V*l, 

c t 4- Ct +1 + - - • + cy+-»_i 

D, 

since C x = y* +1 d„ C, + i = v*+ 2 d, + 1 , etc. Adding and subtracting the sum 
of the C”8 from C x+n out to the end of the table to and from the numerator 
of the right-hand member gives 

t\ _ C«-bCi4-l+- ' •+C r r+n-l+C« +n -b- • -+C M — (Cs+nH-•+C',,) 

Ag:51 " D. 

M, - 
D. 

since M x = C* + (7*+! + • • • + C„, and Af*+» = C»+» + C*+„+i + • • ■ 

4- cv 


Hence we have 

(21) 4’nn - ~ 

and 

(21') F^ = / r^ f _z_Wf±» 

F being the face of the policy. 

The net single premium for term insurance is usually replaced by net 
annual premiums, which may be paid for any period of years equal to or 
less than the term of the insurance. If we wish to pay for an n-year term 
insurance of Si.00, annually for n years, we represent each annual premium 
by the symbol Pina. These premiums constitute a temporary life annuity 
due payable by the insured to the company. Hence their present value 
must equal the net single premium for the term insurance. Thus, we have 
the equation 

Pifnld*:TI = A inn 
A 1 

Solving for P\ : „i, we have P\ nn = 

a*I 

M t -M z+n 

Dz = M, — 

N, - AU. N' - N x+n 
D x 
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Hence 


(22) 

Pirsi 

and 


(22') 



M, - M t+n 

N. - 

171 ^^x n 

F n. - y. + . 


F being the face of the policy. 


Example 1. Find (a) the net single premium and (b) the net level annual 
premium, payable for 20 years, on a 20-year term policy of $10,000 issued 
to (40). 


Solution, (a) Using formula (21') with F = $10,000, n = 20, and 2 — 40, 
we have 

$10,0004io-201 = $10,000 Mao 

L>4 


'40 


= $ 10,000 


165359.8889 - 108543.4550 
328983.61 


= *10,000 mm? - *10,000(. 17270293) 

= *1,727.03 

(b) Using formula (22') with F = $10,000, n = 20, and 2 = 40, we have 

iW4Q — Mqq 


$10,000Pifl r20l = $10,000 

= $ 10,000 

= $ 10,000 

= $117.32 


N 40 — -A/eo 

165359.8889 - 108543.4550 
6708572.66 - 1865613.58 
56816.4339 


4842959.08 


$10,000(.01173176) 


Example 2. (a) Find the net single premium on a 5-year term insurance 

of $1000 issued to (40). (b) Under the assumption that Uo individuals pay 
this premium, make a table showing the sufficiency of the premium to 
take care of all death claims when they fall due, using 2£% C.S.O., 1941, 
mortality table. 

Solution, (a) Using formula (21') with F = $1000, n = 5, and 2 = 40 
we have 


28 $ 
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fKXXMiorsl = 


11000 


Af<0 — M 46 
Z>40 


= $1000 


165359.8889 - 154736.6133 
328983.61 


« siooo p 0623 - 2756 ! 

* V 328983.61 ) 

= $1000(.0322912) 

= $32.2912 


(b) This premium of $32.2912 is paid at the beginning of the first year by 
Uo = 883,342 people, yielding a fund of (883,342) • ($32.2912) = 
$28,524,173 and this is invested for one year at 2^%. Hence, at the end 
of the first year, the insurance company has available $28,524,173(1.025) 
= $29,237,277. Out of this must be paid the death claims of $1000^40 *= 
$1000(5459) = $5,459,000. This leaves a balance of $29,237,277 - 
$5,459,000 = $23,778,277, which is invested for the second year at 2^%. 
Continuing this process, we have the following table: 



COLUMN 1 

COLUMN 2 

COLUMN 3 

Years 

Available for 
investment at 
beginning of year 
{Col. 2-Col. 3) 

Accumulated value 
of Col. 1 
at end of year 

Death claims 
paid at end 
of year 
= 1000 d. 

1 

$28,524,173 

$29,237,277 

$5,459,000 

2 

23,778,277 

24,372,734 

5,785,000 

3 

18,587,734 

19,052,427 

6,131,000 

4 

12,921,427 

13,244,463 

6,503,000 

5 

6,741,463 

6,910,000 

6,910,000 


The computations above have been carried out to the nearest dollar. 



ENDOWMENT INSURANCE 


A very popular type of contract issued by insurance companies is one that 
calls for the payment of the benefits either in case of the death of the 
insured during a certain term of years or at the end of this term in case of 
his survival of it. This is really a combination of a term insurance on (z) 


LIFE ANNUITIES AND LIFE INSURANCE 


289 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 17-9 


for n years and a pure endowment payable to (x) at the end of the nth 
year in case of his survival. Such a contract is called an endowment insur¬ 
ance policy or more commonly an endowment policy. If we designate the 
net single premium on such a contract for $ 1.00 by we must have 

the present value of the premium equal to the present value of the benefits. 
Hence 

A x rz\ = Alnn + n E s 

_ M z M z +n i Dl+n 

Dx ^ D x 


_ M x — Ms+n + Da+« 

D, 


We now have 

(23) 

and 

(23') 


; nl = 


~ Mx+n ~f~ n 
D. 


_ jr> M t M'+n Dx+n 

X™ ~ * Dx 


where F is the face of the policy. 

If we wish to pay premiums in n annual installments, and let P« : ~n 
represent this net level annual premium payable for n years on an n-year 
endowment of $1.00 issued to (x), we have 

P*tz\&xTX\ = A x nn 

Solving for P i: m gives 

Mx — Mx+n + Dz+n 

_ Dx _ M x — Mx+n + D*+n 

Nx -N^ Nx- N^n 


P z r ,n = 


Axfn] 


a*nn 


P*:T1 = 


We now have 
(24) 
and 
(24') 

F being the face of the policy. 


Dx 

Mx — Mx -)■» -f- D x +n 
Nx - Nx+n 


_ _ F Mx M x +n ~f~ D*+n 

" Nx - N^n 


Example. Find the net level annual premium, payable for 20 years on a 
20-year endowment insurance of $1000 issued to (40). 
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Solution. Using equation (24') with F = $1000, x = 40, and n = 20, 
we have 


$ 1000 / 140:^51 = $1000 


M 4o — JVfeo -f- Dg o 
N 40 — Nw 


= $1000 


165359.8889 - 108543.4550 + 154046.23 
6708572.66 - 1865613.58 


= $1000 


210862.66 

4842959.08 


= $43.54 


By reference to Example 1 of Section 17-8, we notice that the premium 
on the term insurance of $1000 is $11.73. Hence, our net annual premium 
of $43.54 is composed of two parts, $11.73 which pays for the term insurance 
and $31.81 which pays for the endowment. This endowment part of the 
policy is really not insurance at all. It is simply an investment made by 
the insured which matures only if he survives the 20-year term. The 
combined features of the policy, however, are very attractive to the insured. 
Even if he survives the 20-year period, he has paid out in actual cash 
only 20($43.54) = $870.80, for which he receives $1000 in return. Mean¬ 
while he has had and paid for insurance protection for the 20-year period. 
Of course, if he does not survive the 20-year period, his beneficiary collects 
the $1000, no matter how few premiums have been paid. 


Exercise 17-4 

1. Find the net single premium and the net annual premium payable for 20 
years on a $1000, 20-year term policy issued at age 50. 

2. Find the net annual premium payable for 10 years on the 20-year term 
policy of Problem 1. 

3. Find the net single premium and the net annual premium payable for 25 
years on a $1000, 28-year term policy issued at age 37. 

4. Find the net annual premium payable for 28 years on the policy of Problem 3. 

5. Find the net single premium of a 20-year pure endowment of $1000 issued 
at age 50. 

6. Find the net single premium of a 28-year pure endowment of $1000 issued 
at age 37. 

7. What is the net single premium on a 20-year endowment insurance of $1000 
issued at age 50? Compare this with the sum of the results of Problem 5 and 
the first part of Problem 1. 
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8. Find the net annual premium payable for 20 years on the policy described 
in Problem 7. 

9. Find the net single premium on $1000 endowment insurance on (37) payable 
at age 65. Compare this with the sum of the results of Problem 6 and the first 
part of Problem 3. 

10. Find the net annual premium payable for 28 years on the policy described 
in Problem 9. 



NET LEVEL RESERVES 


When a person purchases an insurance contract and agrees to pay net 
level annual premiums for life or for a term of years, he agrees to pay a 
constant sum per year for his benefits. During the earlier years of the life 
of his policy, he is paying more than it actually costs the insurance com¬ 
pany to insure him. For instance, a person aged 40 may pay $246.49 net 
level annual premium for the rest of his life for a $10,000 whole life policy 
(Example 2, Section 17-7) or he may pay $341.44 (Example 3, Section 
17-7) for a contingent term of 20 years for the same benefits. We will 
compare these premiums with the actual net premium per annum from 
year to year. This net single premium on a one-year term policy at any 
age is called the natural premium and is designated by c z . There is a 1000 c, 
column in Table X. Referring to this column we notice that the natural 
premiums for $10,000 of insurance for the several ages indicated is as 
follows: 


$10,000 C 40 = $60.29 
$10,000 do = $120.19 
$10,000 c 59 = $239.70 
$10,000 ceo = $259.42 


$10,000 css = $329.37 
$10,000 C64 = $356.89 
$10,000 C 70 = $578.54 
$10,000 c 80 = $1,286.36 


It can be seen from these figures that it actually costs the insurance 
company only $60.29 to insure (40) for $10,000 for one year, and that it 
is not until (40) reaches age 60 that the natural premiums actually become 
as great as the net level premium charged for life, and age 64 before the 
natural premium reaches that charged for 20 years. If can be seen, also, 
that after these mentioned ages the natural premium rises quite rapidly, 
and hence the company is collecting, at these higher ages, much less than 
the natural premium. It must then create a financial cushion, or reserve, 
to take care of this contingency. This reserve is created each year by 
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investing, at the interest rate of the mortality table being used, the sum 
of the net level annual premium charged and the reserve from the preceding 
year minus the natural premium for the year. When created in this manner, 
it is called net level reserve. There are several methods of performing these 
computations, three of which will be discussed briefly. 


(1) Retrospective method. The point of view taken in the retrospective 
method is that if a policy is issued to (i), its value t years after its issue 
date is the difference between the value of the net premiums paid in, 
accumulated to age x + t, and the value of the past benefits, accumulated 
to the same date. In other words, the retrospective method looks back 
over the past history of the policy and, choosing age x 4-1 as a comparison 
date, sets up an equation of value which states that the net level reserve 
at age x 4-1 is equal to the difference between what has been paid and 
what should have been paid for the benefits received. Representing the 
fth reserve on a whole life policy of $1.00 to ( x ) with premiums payable 
for life by we may set up our equation of value as follows: 

The present value of the premiums paid in is Pxdx m, since the premiums 
constitute an annuity due, payable for t years. 

The present value of the benefits is -Airn, since the benefits purchased 
are the same as those for a f-year term policy. 

The difference is P&n\ — -Aim* 

This difference, when accumulated contingently to age x -f t, is 
(l/i E m ) (PAm — -dim)- Hence, we have the following equation: 

(25) y . = PM - r] - 4 - n ' 

l&X 


(25') 


Expressing this in terms of commutation symbols gives 

MJ N, - AUA _ ( M t - Mx+, \ 
N,\ D, ) \ D, ) 


tV t = 


D 




D. 


M z ( - N, + A _ 

Pi\ D*+i ) \ D^ t ) 


Using the same general procedure and indicating the tth net reserve on 
an n-year payment endowment insurance of $1.00 on (x) by iU,r5i, (* < n ), 
we have 

PxHn&xm — Aim 


( 26 ) 


Km 


,E, 
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Example 1. Find the reserve at the end of the 10th year on a 20-year 
term policy of 11000 issued to (40), if the premiums are payable for 20 
years. 


Solution. Representing the reserve at the end of the 10th year by 
$1000ioV4of2ol, where t = 10, x = 40, 7i = 20, F = $1000, we have 

P 40 f2ol#40fTol — ^iofTol 


$1000, 0 Fior2ol = $1000- 

Pio: 2 ol = .01173176 

N 40 — N&o . 
Dio 

Mao — Ms o 
Dao 

23324.7903 


&4ofiol = 


^40 :1ol = 


10#40 

Example 1 (b), Section 17-8 
6708572.66 - 3849487.59 


328983.61 
165359.8889 - 142035.0986 


= 8.690661 


328983.61 


10^40 


328983.61 
D 6 q 235925.04 


= .07089955 


SIOOOjoF-io : _ 20l 


Dao 
$1000 

= $1000 

= $1000 


= .7171331 


328983.61 
(.01173176) (8.690661) - .07089955 
.7171331 

.10195675 - .07089955\ 

.7171331 / 

0310572^ 


( 

(Si?) - «>*■ 


Example 2. Find the reserve at the end of the 5th year on a ten-payment 
10-year endowment for $1000 issued to (40). 


Solution. Representing the reserve at the end of the 5th year by 
$1,000 t>V ao :Tol, where F = $1000, t = 5, n = 10, x = 40, we have 

$iooo 5 f 40 :Toi = $1000 ( P4 ° :Tg1d4 ^ o ~ - 4 ^ 0 —) 

n _ Mao — Af 50 d - E&o _ 23324.7 903 d~ 235925.04 

* 40 :Tol - N4q - N&0 ~ 2859085.07 


<*40 :T1 


259249.83 

2859085.07 

N 4 Q - N 45 

Dao 

4.701075 


.09067580 

6708572.66 - 5161996 
328983.61 


1546576.66 

328983.61 
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a lo m 


M 40 - M 45 _ 165359.8889 - 154736.6133 
Z>4o 328983.61 


10623.2756 

328983.61 


= .03229120 


5^40 


7^45 

£>40 


280638.95 

328983.61 


= .8530484 


110005X^40:101 = S 1000 


(.09067580) (4.701075) - .03229120 
.8530484 


ttnnn (.4262737 - .03229120) _ . 393.9825 
9 .8530484 9 .8530484 


1461.85 


(2) Prospective method. The prospective method of computing reserves 
looks ahead to the future of the policy. From this point of view the net 
level reserve at the end of the fth year is equal to the value at that date 
of the difference between future benefits and future premiums. Or, stating 
it another way, the reserve at the end of the fth year is the value at that 
time of the difference between what should be paid for future benefits 
and what will be paid for these benefits. Illustrating again with a whole 
life policy of $1.00 to ( x ) with premiums payable for life, we have the 
following: 

Value of future benefits at age x + t is A*+ t , since this is the net single 
premium for a whole life insurance of $1.00 at age x + t. 

Value of future premiums at age x +1 is PjA*+t, since the premiums 
constitute an annuity on the life of a person aged x + t. 

Hence we have the following equation: 

(27) y, = - PA + , 

— Pw+ A+1 — P A+1 


= (P'+, - 


Expressing this in terms of commutation symbols, we have 


(27') 


y, = 


HU 1 

AU, ISj D x +, 


Similarly, for an n-year n-payment endowment insurance of $1.00 on 
(x), the fth reserve (t < n) is the difference between the values at age 
x + f of the future benefits, Ax+t-^z n, and the future premiums 
P*^\ &»+trz=T]. Hence we have the following equation: 


(28) 


y*^ — A z+ 1 :B _ 1 1 P x fnlOx-f |— II 
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Example S. Solve Example 1 of this section by the prospective method. 

Solution. Using F = Si000, x = 40, n = 20, and t = 10, the value at 
age 50 of future benefits is 1000 AiOiIol since this is the net single premium 
on a 10-year term policy issued to (50). 

The value at age 50 of future premiums is $1000 P+olo] • 650 To!. Hence 
$1000 ioV 40:20l = $1000(/l50 :Tol — P *0 201^50 :7ol) 

,1 _ Mso - Mq o 142035.096 - 10&543.455 33491.641 

60:101 Dso 235925.04 235925.04 

= .14195882 

P\o :~ 2 ol = .01173176 Example 1 (b), Section 17-8 

... _ A r 50 - A r 00 3849487.59 - 1865613.58 1983874.01 

050:101 Dso 235925.04 235925.04 

= 8.408917 

$1000 10 V r io:^l = $1000[.14195882 - (.0117317G)(8.408917)] 

= $1000(. 14195882 - .09865140) 

= $1000(.04330742) 

= $43.31 

It will be noticed that this is precisely the result of Example 1. 


Example 4- Solve Example 2 of this section by the prospective method. 


Solution. Using F = $1000, t = 5, n = 10, x = 40, we have 
Value at age 45 of future benefits is 1000 /Usfsl 
Value at age 45 of future premiums is 1000 P 40 : 10 IO 45 fsl 
Hence 


$1000 5 1 40 : 1 C 

-4 4 r.; r>: 


$ 1000(^45 ;~5l — P40 : 101045 : 5 1) 

A /45 - A/so + Dso 154736.6133 + 93889.94 


D4S 

248626.55 


280638.95 


= .8859303 


P40 : 101 = 


280638.95 
A /40 - A/ S o 4- Dso 259249.83 


= .090G7580 


045:51 = 


N 40 - Nso 2859085.07 

A r 45 - Nso 5161996.00 - 3849487.59 _ 1312508.41 

280638.95 280638.95 


Dts 
= 4.676857 
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Therefore 

S1000 fi V 4 o:Iol = S1000[.8859303 - (.0906758)(4.676857)] 

- J1000(.8859303 - .4240777) = $461.85 
and this is the same as the result given in Example 2. 

(3) Fackler's Accumulation Formula. The prospective and retrospective 
methods are valuable for finding the reserve at the end of any given year. 
If, however, we need a table listing the reserve on a policy at the end of 
each year for the life of the policy, the amount of computation involved 
in the use of either of these methods becomes quite tedious, because of 
the fact that a separate set of computations, none of which depends on 
any of the others, is necessary for each year. This obvious disadvantage 
is eliminated by the following method, due to Fackler, which is applicable 
to any type of policy. 

Suppose policies of the same kind of $ 1.00 face are issued to l x people, 
each of whom pays a net level annual premium of %P. This creates a fund 
of %l x P which, if invested at i% for one year, will accumulate to %l x P(l 4- i) 
at the end of the year. From this fund must be deducted the death claims 
of $1.00 for each of the d x people who do not survive the year. This leaves 
a fund of lxP{\ + t) — d x dollars which is the reserve on the k+i policies 
that still remain in force. 

Hence 1 ■ iV — l x (P)( 1 + t ) — d x 

where \V represents the reserve on each policy at the end of the first year. 
Solving for iF, we have 

lV = J*-P(l +i) —y*- 

*x+l t*+I 

At the beginning of the second year each of the f*+i people remaining 
again contributes IP as an annual premium. Hence the total fund then 
available is 

l, + i • iF + l I+l P = WiF + P) 

This is then put at interest for the second year, creating a fund of 

Ui(iF + P)(l +i) 

at the end of the year, out of which $d*+i in death claims is paid. The 
total reserve at the end of the second year on the l x +2 policies remaining is 

lt+2 • 2 V = Ui(P + iF)(l + 0 “ dx+i 
Solving for 2 F, we have 
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a K-7 ssi (J 0 + iK)(l + ») 

lz+2 


l *+2 


Continuing in this manner, we have 

lz+2 


d x +2 
lx+3 


3 V = (P + 2 V)(l + t) 

1*4-3 

,F = (P + «_! K)(l + 0 - 

l*+t ‘HI 

h-.K - 7^- (P + ,V)(1 -M) - 

»*+H-1 **4-1+1 

Multiplying numerator and denominator of each term of the right member 
by t/*“ M+1 , we have 

y — t /p I t/\ _ 

1+17 v*+'+ l U t+l {P + lV) ^‘Ui 

- (P + iV) _ _^±i_ 


Now if we let u z+t — 


D*+t+i 
Dx+t 


, and k x+t = 


■0®+!+1 


we have 


^x+«+1 ^x+<+l 

(29) <+1 F= u, + ,(P + <F) - Ic^, 

Columns of values for w* and 1000 A, appear in Table X. It is possible 
with their use to compute, rapidly, the reserve on a policy from year to 
year by using equation (29), each new value obtained depending on that 
of the preceding year. It should be noticed that, when t = 0, (29) re¬ 
duces to 

iF = u x P — k « 

since oF = 0, there being no reserve at the beginning of the first year- 
Also, if the policy being considered is paid up, that is, t is greater than, 
or equal to, the number of payments, then P = 0 and (29) reduces to 

<-j-i F = u*+< ■ <F — k^t 


Example 5. Using Fackler’s Accumulation Formula, find the net level 
reserves on a 10-payment 10-year endowment insurance of $1000 issued 
to (40). 

Solution. The net level annual premium is 

$1000 P40: iol = $1000(.09067580) 

= $90.6758 

as calculated in Example 4. Using tabular form, we have 


298 


LIFE ANNUITIES AND LIFE INSURANCE 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



SECTION 17-10 



(1) 

(2) 

(3) 

(4) 

(5) 

t 

1000 (P + t -iV) 

U*+t-l 

(1) X (2) 

1000 

(3) - (4) ,V 

1 

90.6758 

1.0313738 

93.52064 

6.21837 

87.3023 

2 

177.9781 

1.0317993 

183.63768 

6.63343 

177.0042 

3 

267.6800 

1.0322569 

276.31453 

7.07995 

269.2346 

4 

359.9104 

1.0327555 

371.69945 

7.56634 

364.1331 

5 

454.8089 

1.0333077 

469.95754 

8.10506 

461.8519 

6 

552.5277 

1.0339013 

571.25911 

8.68419 

562.5749 

7 

653.2507 

1.0345485 

675.8195 

9.31559 

666.5039 

8 

757.1797 

1.0352597 

783.8776 

10.00948 

773.8681 

9 

864.5439 

1.0360236 

895.6879 

10.75471 

884.9332 

10 

975.6090 

1.0368717 

1011.5814 

11.58219 

1000.0000 


Exercise 17-5 

1. Prove: t V, = (P*+ t — Px)a 3t+t . 

2. Prove: = (P]+, : -^r71 — Pi:Tn) a *+i:"S=«l- 

3. Prove that the reserve at the end of the <th year, on a whole life policy issued 
to Or) and paid for throughout life, is the same for the prospective and the 
retrospective methods. 

4. Use the prospective method to compute the reserve at the end of the 5th 
year on a 20-payment whole life policy for $1000 issued to (37). 

5. Use the retrospective method to compute the reserve at the end of the 5th 
year on the policy of Problem 4. 

6. Use Fackler’s Accumulation Formula to compute the reserve for the first 
5 years on the policy of Problem 4. 

7. Find the reserve at the end of the 20th year on the policy of Problem 4. 

8. Use the prospective method to compute the reserve at the end of the 10th 
year on a 20-payraent 20-year endowment policy for $1000 issued to (45). 

9. Use the retrospective method to compute the reserve at the end of the 10th 
year on the policy of Problem 8. 

10. Use Fackler’s Accumulation Formula to compute the reserve for the first 
10 years in the policy of Problem 8. 

11. Find the reserve at the end of the 20th year on the policy of Problem 8. 

SUMMARY 

In this chapter we have given the student a brief look at the subject of 
contingent annuities and life insurance. We have discussed the mortality 
table and some of the commutation functions that are useful in evaluating 
the symbols defined. 
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We have proved formulas for the present value of a pure endowment, 
and for the present value of contingent annuities, both ordinary and due, 
of the following kinds: (a) whole life, (b) temporary, (c) deferred, (d) 
deferred temporary. 

We have also proved formulas for the net single premium and net level 
annual premium on the following kinds of insurance benefits: (a) whole 
life, (b) term, (c) endowment. 

Three different methods for computing net level reserves have been 
given. They are the prospective method, the retrospective method, and 
Fackler’s Accumulation Formula. 


Exercise 17-6 (Review) 


1. Interpret verbally the following symbols: 

(a) Bgai (b) 1 B 921 [c) a 1702 i 

2. Find the value of each symbol in Problem 1. 

3. A man aged 30 has $5000 that he wishes to invest for 15 years. He can pur¬ 
chase a pure endowment at 2^% or can lend the money at 3% compounded 
semi-annually. Assuming he is alive at age 45, which investment is preferable? 

4. If an n-year term annuity due to (i) is forborne for the term, that is, if each 
payment is left in the fund to draw interest contingently to the end of the 
term, and is then paid to (i) provided he is alive, show that the amount at the 


end of the nth year is ^ • 

5. Prove that A x — ^ • 


6 . Compute the numerical values of 

(a) A 40 ; nil (b) A40 :751 (c) A 40 

7. (30) wishes to purchase from an insurance company a policy of face $10,000 
that will insure him for life and also furnish him an endowment at age 65. Find 
the net single premium on this contract. 

8. (a) Find the net level annual premium payable for 35 years on the policy of 
Problem 7. (b) Find the net level annual premium payable for 20 years on the 
policy of Problem 7. 

9. A man aged 60 has $25,000 with which he purchases an ordinary annuity 
that is certainly payable for 15 years and as long thereafter as he may live. 
Find the annual payment if i = .025. 

10. A man aged 37 purchases a $10,000, 10-year endowment insurance policy, 
with 10 annual premiums. Find the net level reserve at the end of each year by 
using Fackler’s Accumulation Formula. 

11. In Problem 10, check the reserves at the end of the 5th and the 10th year 
by using (a) the prospective method; (b) the retrospective method. 
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Common Logarithms 


100-150 


N 

O 

1 

a 

3 

4 


6 

7 

8 

9 

100 

00000 

00 043 

00087 

00130 

00173 

00217 

00260 

00303 

00346 

00389 

101 

432 

475 

518 

561 

604 

647 

689 

732 

775 

817 

102 

860 

903 

945 

988 

01030 

01072 

01115 

01157 

01199 

01242 

103 

01284 

01326 

01368 

01410 

452 

494 

536 

578 

620 

662 

104 

703 

745 

787 

828 

870 

912 

953 

995 

02036 

02078 

105 

02119 

02160 

02 202 

02 243 

02 284 

02325 

02 366 

02407 

02 449 

02490 

106 

531 

572 

612 

653 

694 

735 

776 

816 

857 

896 

107 

938 

979 

03 019 

03060 

03100 

03141 

03181 

03 222 

03 262 

03302 

108 

03 342 

03 383 

423 

463 

503 

543 

583 

623 

663 

703 

109 

743 

782 

822 

862 

902 

941 

961 

04021 

04060 

04100 

no 

04139 

04179 

04 218 

04 258 

04 297 

04 336 

04376 

04415 

04454 

04493 

in 

532 

571 

610 

650 

689 

727 

766 

805 

844 

883 

112 

922 

961 

999 

05038 

05 077 

05115 

05154 

05192 

05 231 

05 269 

113 

05 308 

05 346 

05 385 

423 

461 

500 

538 

576 

614 

652 

114 

690 

729 

767 

805 

843 

881 

918 

956 

994 

06032 

115 

06070 

06108 

06145 

06183 

06221 

06258 

06296 

06333 

06371 

06406 

116 

446 

483 

521 

558 

595 

633 

670 

707 

744 

781 

117 

819 

856 

893 

930 

967 

07004 

07041 

07078 

07115 

07151 

118 

07188 

07 225 

07 262 

07 298 

07 335 

372 

408 

445 

482 

518 

119 

555 

591 

628 

664 

700 

737 

773 

809 

846 

882 

120 

07918 

07 954 

07990 

08027 

08063 

08099 

06135 

08171 

08 207 

08243 

121 

08279 

08 314 

08350 

386 

422 

458 

493 

529 

565 

600 

122 

636 

672 

707 

743 

778 

814 

849 

884 

920 

955 

123 

991 

09026 

09061 

09096 

09132 

09167 

09 202 

09237 

09 272 

09307 

124 

09342 

377 

412 

447 

482 

517 

552 

587 

621 

656 

125 

09691 

09 726 

09760 

09 795 

09830 

09 864 

09899 

09934 

09968 

10003 

126 

10037 

10 072 

10106 

10140 

10175 

10209 

10 243 

10 278 

10312 

346 

127 

380 

415 

449 

483 

517 

551 

585 

619 

653 

687 

128 

721 

755 

789 

823 

857 

890 

924 

958 

992 

11025 

129 

11059 

11093 

11126 

11160 

11193 

11227 

11261 

11294 

11327 

361 

130 

11394 

11428 

11461 

11494 

11528 

11561 

11594 

11628 

11661 

11694 

131 

727 

760 

793 

826 

860 

893 

926 

959 

992 

12024 

132 

12 057 

12 090 

12123 

12156 

12189 

12 222 

12 254 

12 287 

12320 

352 

133 

385 

418 

450 

483 

516 

548 

581 

613 

646 

678 

134 

710 

743 

775 

808 

840 

872 

905 

937 

969 

13001 

135 

13 033 

13 066 

13 098 

13 130 

13 162 

13194 

13 226 

13 258 

13 290 

13322 

136 

354 

386 

418 

450 

481 

513 

545 

577 

609 

640 

137 

672 

704 

735 

767 

799 

830 

862 

893 

925 

956 

138 

988 

14 019 

14051 
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14145 

14176 

14 208 

14 239 
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139 

14 301 
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395 

426 

457 
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551 

582 
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14 613 

14 644 

14 675 

14 706 

14 737 

14 768 

14799 

14829 

14860 

14891 

141 

922 

953 
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15014 

15 045 

15 076 

15 106 

15 137 

15168 

15 198 

142 

15 229 

15 259 

15 290 
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351 
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412 

442 
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503 

143 
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564 
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685 

715 
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776 

806 

144 

836 

866 

897 
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16406 
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18213 

18 241 
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893 
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19033 

19061 
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19117 

19145 
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19 201 

19 229 

19257 

19285 
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340 
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396 

424 

451 

479 

507 

535 

562 
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590 

618 

645 
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700 
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783 

811 

838 

158 

866 

893 

921 

948 
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20 030 

20058 

20085 

20112 

159 

20140 

20167 

20194 

20 222 

20249 

276 

303 

330 

358 

385 

180 

20412 

20439 

20 466 

20493 

20520 

20548 

20 575 

20602 

20629 

20656 

161 

683 

710 

737 

763 

790 

817 

844 

871 

898 

925 

162 

952 

978 

21005 

21032 

21 059 

21085 

21112 

21139 

21165 

21 192 

163 

21219 

21245 

272 

299 

325 

352 

3 78 

405 

431 

458 

164 

484 

511 

537 

564 

590 

617 

643 

669 

696 

722 

165 

21 748 

21775 

21 801 

21827 

21 854 

21880 

21906 

21932 

21958 

21 985 

166 

22011 

22037 

22 063 

22 089 

22115 

22141 

22167 

22194 

22 220 

22 246 

167 

272 

298 

324 

350 
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401 

427 

453 

479 

505 

168 

531 

5S7 

583 

608 

634 

660 

686 

712 

737 

763 

169 

789 

814 

840 

866 
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917 

943 

968 

994 

23 019 

170 

23 045 

23070 

23 096 

23121 

23147 

23172 

23198 

23223 

23 249 

23 274 
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300 

325 

350 

376 

401 

426 

452 

477 

502 

528 

172 

553 

578 

603 

629 

654 

679 

704 

729 

754 

779 

173 

805 

830 

855 

880 

905 

930 

9S5 

980 

24005 

24 030 

174 

24055 

24080 

24 105 

24130 

24155 

24180 

24 204 

24 229 

254 

279 

175 

24304 

24329 

24 353 

24 378 

24403 

24428 

24 452 

24477 

24 502 

24527 

176 

551 

576 

601 

625 

650 

674 

699 

724 

748 

773 

177 

797 

822 

846 

871 

895 

920 

944 

969 

993 

25018 

178 

25 042 

25066 

25 091 

25115 

25139 

25164 

25188 

25 212 

25 237 

261 

179 

285 

310 

334 

358 

382 

406 

431 

455 

479 

503 

180 

25 527 

25 551 

25 575 

25600 

25 624 

25 648 

25 672 

25 696 

25 720 

25 744 

181 

768 

792 

816 

840 

864 

888 

912 

935 

959 

983 

182 

26007 

26031 

26055 

26079 

26102 

26126 

26150 

26174 

26198 

26 221 

183 

245 

269 

293 

316 

340 

364 

387 

411 

435 

458 

184 
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SOS 
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576 

600 

623 

647 

670 

694 
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26 717 

26741 

26 764 

26788 

26811 

26 834 

26 858 

26881 

26905 

26928 

186 

951 

975 
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27021 

27045 

27 068 

27 091 

27114 

27 138 

27 161 

187 

27184 

27 207 

27 231 

254 

277 
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323 

346 

370 
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188 

416 

439 

462 

485 

508 

531 

554 

577 

600 

623 

189 

646 

669 

692 

715 

738 

761 

784 

807 

830 

852 

100 

27875 

27898 

27921 

27944 

27967 

27989 

28 012 

28035 

28058 

28081 
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28103 

28126 

28149 

28171 

28194 

28 217 
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623 
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30103 

30125 

30146 

30168 

30190 

30211 

30 233 30 255 

30276 30298 1 

201 

320 

341 

363 

384 

406 

428 

H9 

471 

492 

514 


535 

557 

578 

600 

621 

643 

664 

685 

707 

728 

El 

750 

771 

792 

814 

835 

856 

878 

899 

920 

942 

204 

963 

984 

31006 31027 

31048 

31069 

31091 

31112 

31133 

31154 

E3 

31 175 

31197 

31 218 31 239 31 260 

31 281 

31302 

31323 

31345 

31366 

206 

387 

408 

429 

450 

471 

492 

513 

534 

555 

576 

207 

597 

618 

639 

660 

681 

702 

723 

7H 

765 

785 


806 

827 

848 

869 

890 

911 

931 

952 

973 

994 

209 

32 015 

32035 

32 056 

32 077 

32098 

32 118 

32 139 

32 160 

32 181 

32 201 

210 

32 222 

32 243 

32 263 

32 284 

32 305 

32325 

32 346 32 366 

32 387 

32 408 

211 

428 

449 

469 

490 

510 

531 

552 

572 

593 

613 

212 

634 

654 

675 

695 

715 

736 

756 

777 

797 

818 

213 

838 

858 

879 

899 

919 

940 

960 

980 

33 001 

33 021 

214 

33 041 

33062 

33082 

33 102 

33122 

33143 

33163 

33183 

203 

224 

215 

33 244 

33 264 

33 284 

33 304 33 325 

33345 

33 365 

33 385 

33 405 

33 425 

216 

445 

465 

486 

506 

526 

546 

566 

586 

606 

626 

217 

646 

666 

686 

706 

726 

746 

766 

786 

806 

826 

218 

846 

866 

885 

905 

925 

945 

965 

985 

34 005 

34 025 

219 

34044 

34064 

34084 

34104 

34 124 

34 143 

34163 

34 183 

203 

223 


34 242 

34 262 

34 282 

34301 

34321 

34 341 

34 361 

34 380 34 400 34 420 

221 

439 

459 

479 

498 

518 

537 

557 

577 

596 

616 

222 

635 

655 

674 

694 

713 

733 

753 

772 

792 

811 

223 

830 

850 

869 

889 

906 

928 

947 

967 

986 35005 

224 

35025 

35 OH 

35064 35083 

35 102 

35 122 35 141 

35 160 35 180 

199 

225 

35 218 

35 238 

35 257 35 276 

35 295 

35 315 

35 334 35 353 

35 372 

35 392 

226 

411 

430 

449 

468 

488 

507 

526 

545 

564 

583 

227 

603 

622 

641 

660 

679 

698 

717 

736 

755 

774 

228 

793 

813 

832 

851 

870 

889 

906 

927 

946 

965 

229 

984 36003 

36021 

36040 36059 

36078 36 097 36116 36135 

36154 


36173 

36192 

36211 

36229 36248 

36267 36 286 36305 

36324 

36342 

231 

361 

380 

399 

418 

436 

455 

474 

493 

511 

530 

232 

549 

568 

586 

605 

624 

642 

661 

680 

698 

717 

233 

736 

754 

773 

791 

810 

829 

847 

866 

884 

903 

234 

922 

940 

959 

977 

996 

37014 

37 033 

37051 

37070 

37088 

285 

37 107 

37 125 

37 1H 37162 37181 

37199 37 218 37 236 37 254 

37 273 

236 

291 

310 

328 

346 

365 

383 

401 

420 

438 

457 

237 

475 

493 

511 

530 

548 

566 

585 

603 

621 

639 

238 

658 

676 

694 

712 

731 

749 

767 

785 

803 

822 

239 

840 

858 

876 

894 

912 

931 

949 

967 

985 38003 


38021 

38039 

38057 

38075 

38093 

38112 

38130 38148 

38166 

38184 

241 

202 

220 

238 

256 

274 

292 

310 

328 

346 

364 

242 

382 

399 

417 

435 

453 

471 

489 

507 

525 

543 

243 

561 

578 

596 

614 

632 

650 

668 

686 

703 

721 

244 

739 

757 

775 

792 

810 

828 

846 

863 

881 

899 

245 

38917 

38934 

38952 38970 

38987 

39005 

39023 

39041 

39058 39076 

246 

39094 

39111 

39129 39146 39164 
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217 

235 
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287 

305 
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39794 

39811 

39829 

39846 

39 863 

39881 

39 898 

39915 

39933 

39950 

2S1 

967 
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40019 

40037 

40054 

40 071 

40068 

40106 

40123 

252 

40140 40157 

175 

192 

209 

226 

243 

261 

278 

295 

253 

312 

329 

146 

364 

3S1 

398 

415 

432 

449 

466 

254 

483 

500 

518 

535 

552 

569 

586 

603 

620 

637 

2M 

40 654 

40671 

40688 

40 705 

40 722 

40739 

40 756 

40773 

40790 

40807 

256 

824 

841 

858 

875 

892 

909 

926 

943 

960 

976 

257 

993 

41010 

41027 

41044 

41061 

41 078 

41095 

41 111 

41 128 

41145 

258 

41 162 

179 

196 

212 

229 

246 

263 

280 

296 

313 

259 

330 

347 

363 

380 

397 

414 

430 

♦47 

464 

481 


41497 41514 

41 531 

41547 

41564 

41581 

41597 

41614 

41631 

41647 

261 

664 

681 

697 

714 

731 

747 

764 

780 

797 

814 

262 

830 

847 

863 

880 

896 

913 

929 

946 

963 

979 

263 

996 

42012 

42029 

42 045 

42062 

42 078 

42 095 

♦2111 

42 127 

42144 

264 

42 160 

177 

193 

210 

226 

243 

259 

275 

292 

308 

265 

42325 

42 341 

42357 

42 374 

42 390 

42406 

42 423 

42439 

42 455 

42472 

266 

488 

504 

521 

537 

553 

570 

586 

602 

619 

635 

267 

651 

667 

684 

700 

716 

732 

749 

765 

781 

797 

26S 

813 

830 

846 

862 

878 

894 

911 

927 

943 

959 

269 

975 

991 

43008 

43024 

43040 

43056 

43 072 

43068 

43104 

43120 

270 

43136 

43152 

43 169 

43 185 

43 201 

43 217 

43 233 

43 249 

43 265 

43281 

271 

297 

313 

329 

345 

361 

377 

393 

409 

425 

441 

272 

457 

473 

489 

505 

521 

537 

553 

569 

584 

600 

273 

616 

632 

648 

664 

680 

696 

712 

727 

743 

759 

274 

775 

791 

807 

823 

838 

854 

870 

886 

902 

917 
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43933 

43949 

4396fi 

43981 

43996 

44012 

44 028 

44 044 

44 059 

44075 
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44091 

44107 

44122 

44 138 
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170 

185 
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217 

232 

277 

248 

264 

279 

295 

311 

326 

342 

358 

373 

389 

278 

404 

420 

436 

451 

467 

483 

498 

514 

529 

545 

279 

560 

576 

592 

607 

623 

638 

654 

669 

685 

700 


44716 

44 731 

44 747 

44 762 

44 778 

44 793 

44 809 

44 824 

44 840 

44 855 
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917 

932 

948 

963 

979 

994 

45 010 

282 

45025 

45040 

45056 

45 071 

45 086 

45102 

45117 

45 133 

45 148 
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283 

179 

194 

209 

225 

240 

255 

271 

286 

301 

317 

284 

332 

347 

362 
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406 
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439 

454 

469 
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45 484 

45 500 

45 515 

45 530 

45 545 

45 561 

45 576 

♦5 591 

45 606 

45621 

286 
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652 

667 

682 
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712 

728 

743 

758 

773 

287 

788 

803 

818 

834 

849 

864 

879 

894 

909 

924 

288 

939 

954 

969 

984 

46000 

46015 

46 030 

46 045 

46 060 

46075 

289 

46 090 

46105 

46120 

46135 
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165 

180 

195 

210 

225 


46 240 46 255 

46 270 

46 285 

46 300 

46315 

46 330 

46345 

46359 

46374 

291 

389 

404 

419 

434 

449 

464 

479 

494 

509 

523 

292 

538 

553 

568 

583 

598 

613 

627 

642 

657 

672 

293 

687 

702 

716 

731 

746 

761 

776 

790 

805 

820 

294 
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864 

879 

894 
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938 

953 

967 
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46997 

47012 

47026 

47041 

47 056 

47 070 

47085 

47 100 

♦7114 

296 

47129 

47 144 

159 

173 

188 

202 

217 

232 

246 
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297 
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290 

305 
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334 

349 
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47 712 

47 727 

47 741 

47 756 

47770 

47 784 

47 799 
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47842 
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943 
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986 
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48015 

48029 
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48058 

48073 

48087 
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48116 

48130 
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173 

187 
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216 

230 

244 
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304 
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344 
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48430 

48 444 

48458 

48473 

48487 

48501 

48515 

48 530 

48 544 

48558 

306 

572 

586 

601 

615 

629 

643 

657 

671 

686 

700 

307 

714 

728 

742 

756 

770 

785 

799 

813 

827 

841 

306 

855 

869 

833 

897 

911 

926 

940 

954 

968 

982 

309 

996 

49010 

49024 

49038 

49052 

49066 

490S0 

49094 

49108 

49122 

810 

49136 

49150 

49164 

49178 

49192 

49206 

49220 

49 234 

49248 

49262 

311 

276 

290 

304 

318 

332 

346 

360 

374 

388 

402 

312 

415 

429 

443 

457 

471 

485 

499 

513 

527 

541 

313 

554 

568 

582 

596 

610 

624 

638 

651 

665 

679 

314 

693 

707 

721 

734 

748 

762 

776 

790 

803 

817 

315 

49831 

49845 

49859 

49872 

49886 

49900 

49914 

49927 

49 941 

49955 

316 

969 

982 

996 

50010 

50024 

50037 

50051 

50065 

50079 

50092 

317 

50106 

50120 

50133 

147 

161 

174 

188 

202 

215 

229 

318 

243 

256 

270 

284 

297 

311 

325 

338 

352 

365 
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379 

393 

406 
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433 

447 

461 

474 

488 

501 

1551 

50515 

50529 

50542 

50 556 

50569 

50583 

50596 

50610 

50623 

50637 

321 

651 

664 

678 

691 

705 

718 

732 

745 

759 

772 

322 

786 

799 

813 

826 

840 

853 

866 

880 

893 

907 

323 

920 

934 

947 

961 

974 

987 

51001 

51014 

51028 

51041 

324 

51055 

51068 

51081 

51095 

51108 

51121 

135 

148 

162 

175 

328 

511S8 

51202 

51215 

51228 

51242 

51255 

51268 

51282 

51295 

51306 

326 

322 

33S 

348 

362 

375 

388 

402 

415 

428 

441 
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455 

468 

481 

495 

508 

521 

534 

548 

561 

574 

328 

587 

601 

614 

627 

640 

654 

667 

680 

693 

706 

329 

720 

733 

746 

759 

772 

786 

799 

812 

825 

838 


51851 

51865 

51878 

51891 

51904 

51917 

51930 

51943 

51957 

51970 

331 

983 

996 

52009 

52022 

52035 

52 048 

52 061 

52075 

520S8 

52101 

332 

52114 

52 127 

140 

153 

166 

179 

192 

205 

218 

231 

333 

244 

257 

270 

284 

297 

310 

323 

336 

349 

362 

334 
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Present Value of 1 at Compound Interest 
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Present Value of 1 at Compound Interest II 


r n = (l-fi)' n 


D 

h% 



M% 

D 


0.6858 9624 

0.6441 8090 

0.6050 1849 

0.5337 3299 

151 


0.6841 8578 

0.6423 0750 

0.6030 0847 

0.5315 1833 

152 


0.6824 7958 

0.6404 3956 

0.6010 0512 

0.5293 1286 

153 

154 

0.6807 7764 

0.6385 7704 

0.5990 0842 

0.5271 1654 

154 

15S 

0.6790 7994 

0.6367 1994 

0.5970 1836 

0.5249 2934 

155 

156 

0.877 3 8647 

0.6348 6624 

0.5950 3491 

0.5227 5121 

156 

157 

0.6756 9723 

0.6330 2193 

0.5930 5805 

0.5205 8211 

157 

158 

0.6740 1220 

0.6311 8098 

0.5910 8776 

0.5184 2202 

158 

159 

0.6723 3137 

0.6293 4539 

0.5891 2401 

0.5162 7089 

159 

160 

0.6706 5473 

0.6275 1514 

0.5871 6679 

0.5141 2869 

160 

161 

0.6689 8228 

0.6256 9021 

0.5852 1607 

0.5119 9538 

161 

162 

0.6673 1399 

0.6238 7058 

0.5832 7183 

0.5098 7091 

162 

163 

0.6656 4987 

0.6220 5625 

0.5813 3405 

0.5077 5527 

163 

164 

0.6639 8989 

0.6202 4720 

0.5794 0271 

0^5056 4840 

164 

165 

0.6623 3406 

0.6184 4341 

0.5774 7778 

0.5035 5027 

165 

166 

0.6606 8235 

0.6166 4486 

0.5755 5925 

0.5014 6085 

166 

167 

0.6590 3476 

0.6148 5154 

0.5736 4710 

0.4993 8010 

167 

168 

0.6573 9129 

0.6130 6344 

0.5717 4129 

0.4973 0798 

168 

169 

0.6557 5191 

0.6112 8054 

0.5698 4182 

0.4952 4447 

169 

170 

0.6541 1661 

0.6095 0282 

0.5679 4866 

0.4931 8951 

170 

171 

0.6524 8540 

0.6077 3027 

0.5660 6178 

0.4911 4308 

171 

172 

0.6508 5B26 

0.6059 6288 

0.5641 8118 

0.4891 0514 

172 

173 

0.6492 3517 

0.6042 0063 

0.5623 0682 

0.4870 7566 

173 

174 

0.6476 1613 

0.6024 4350 

0.5604 3870 

0.4850 5460 

174 

179 

0.6460 011 2 

0.6006 9149 

0.5585 7677 

0.4830 4192 

175 

176 

0.6443 9015 

0.5989 4456 

0.5567 2104 

0.4810 3760 

176 

177 

0.6427 8319 

0.5972 0272 

0.5548 7147 

0.4790 4159 

177 

178 

0.6411 8024 

0.5954 6595 

0.5530 2804 

0.4770 5387 

178 

179 

0.6395 8129 

0.5937 3422 

0.5511 9074 

0.4750 7439 

179 

180 

0.6379 8632 

0.5920 0753 

0.5493 5954 

0.4731 0313 

180 

181 

0.6363 9533 

0.5902 8586 

0.5475 3442 

0.4711 4005 

181 

182 

0.6348 0831 

0.5885 6920 

0.5457 1537 

0.4691 8511 

182 

183 

0.6332 2525 

0.5868 5754 

0.5439 0237 

0.4672 3828 

183 

184 

0.6316 4613 

0.5851 508S 

0.5420 9538 

0.4652 9953 

184 

185 

0.6300 7096 

0.5834 4912 

0.5402 9440 

0.4633 6883 

185 

186 

0.6284 9971 

0.5817 5234 

0.5384 9940 

0.4614 4614 

186 

187 

0.6269 3238 

0.5800 6050 

0.5367 1037 

0.4595 3142 

187 

188 

0.6253 6895 

0.5783 7357 

0.5349 2726 

0.4576 2465 

188 

189 

0.6238 0943 

0.5766 9156 

0.5331 5011 

0.4557 2580 

189 

tto 

0.6222 5380 

0.5750 1443 

0.5313 7685 

0.4538 3482 

190 

191 

0.6207 0204 

0.5733 4218 

0.5296 1347 

0.4519 5166 

191 

192 

0.6191 5416 

0.5716 7480 

0.5278 5396 

0.4500 7637 

192 

193 

0.6176 1013 

0.5700 1226 

0.5261 0029 

0.4482 0883 

193 

194 

0.6160 6996 

0.5683 5456 

0.5243 5245 

0.4463 4904 

194 

195 

0.6145 3362 

0.5667 0168 

0.5226 1041 

0.4444 9697 

195 

196 

0.6130 0112 

0.5650 5361 

0.5208 7417 

0.4426 5258 

196 

197 

0.6114 7244 

0.5634 1033 

0.5191 4369 

0.4408 1585 

197 

198 

0.6099 4757 

0.5617 7183 

0.5174 1896 

0.4389 8674 

198 

199 

0.6084 2650 

0.5601 3809 

0.5156 9996 

0.4371 6522 

199 

200 

0.6069 0923 

0.5585 0911 

0.5139 8667 

0.4353 5125 

200 
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Present Value of 1 at Compound Interest 









W7o 

v.% 

h% 

h% 

0.6850 2488 

0.8842 0050 

0.8837 8882 

0.6833 7746 

0.8800 74S0 

0.6884 3463 

0.6876 

1622 

0.6867 6882 

0.8851 4876 

0.6827 0220 

0.6814 

5186 

0.6802 6373 

0.8802 4752 

0.6770 0302 

0.8753 6580 

0.8737 7182 

0.8753 7067 

0.6713 3688 

0.8663 

2750 

0.8673 2310 

0.8705 1808 

0.6657 0361 

0.6633 0663 

0.6608 1666 

0.8658 8863 

0.6601 0301 

0.6573 2336 

0.8545 8330 

0.8608 6520 

0.6543 3486 

0.8513 

7743 

0.6482 3173 

0.8561 0468 

0.6488 6807 

0.6434 

6627 

0.6418 5207 

0.8513 4784 

0.6434 6534 

0.6365 8580 

0.6357 1368 

0.8466 1488 

0.S360 2354 

0.8337 5680 

0.8263 1720 

0.8418 0534 

0.6325 8347 

0.6276 

6005 

0.6233 6145 

0.8372 1824 

0.6271 7485 

0.8221 

8632 

0.6172 4648 

0.8323 5646 

0.6217 6760 

0.8164 

6640 

0.6111 7200 

0.8278 1688 

0.8164 5183 

0.8107 

7604 

0.6051 3775 

0.8233 0037 

0.6111 3686 

0.8051 

1603 

0.8861 4348 

0.8167 0684 

0.8056 5272 

0.8864 

■ 716 

0.0631 8866 

0.8141 3616 

0.8005 6623 

0.8838 

1025 

0.8872 7371 

0.8085 8822 

0.8633 7620 

0.6883 

5802 

0.6813 8772 

0.8050 6280 

0.6801 8346 

0.8828 4027 

0.6755 6065 

0.8005 6010 

0.8850 2084 

0.8773 

3678 

0.8667 6224 

0.6860 7871 

0.6768 8816 

0.8716 0736 

0.6640 0222 

0.8816 2160 

0.8747 8523 

0.8664 8178 

0.6582 6035 

0.8671 8567 

0.8687 1183 

0.8611 

0685 

0.8325 6638 

0.6627 7161 

0.6646 6803 

0.8557 

6135 

0.6466 3004 

0.8763 7881 

0.8586 5338 

0.8504 4606 

0.8413 4110 

0.6740 0886 

0.8546 6782 

0.8431 

6378 

0.8357 6831 

0.8686 6ISS 

0.8467 1118 

0.8368 

1432 

0.8302 3441 

0.8633 3468 

0.8447 8327 

0.8346 6746 

0.8247 3617 

0.8610 2873 

0.8388 8363 

0.8263 

1300 

0.6162 7434 

0.8567 4600 

0.6350 1304 

0.8243 

6075 

0.8136 4866 

0.8524 8358 

0.8301 7036 

0.8162 4030 

0.8084 5888 

0.6482 4237 

0.8253 5561 

0.8141 

5205 

0.8031 0462 

0.8440 2226 

0.8205 6815 

0.6080 

8320 

0.7677 8635 

0.8388 2314 

0.6158 1026 

0.6040 6676 

0.7625 0288 

0.8356 4482 

0.8110 7867 

0.7680 

7554 

0.7672 5463 

0.8314 8748 

0.8063 7511 

0.7641 

1234 

0.7620 4102 

0.8273 5073 

0.8016 8654 

0.7661 

7667 

0.7768 6194 

0.6232 3435 

0.7670 4806 

0.7842 7823 | 

0.7717 1716 

0.8181 3886 

0.7824 2680 

0.7764 

0663 

0.7666 0645 

0.8130 6354 

0.7878 3082 

0.7743 6360 

0.7615 2836 

0.8110 0650 

0.7832 6186 

0.7867 

5463 

0.7564 8635 

0.8068 7363 

0.7787 1836 

0.7646 

7384 

0.7514 7650 

0.8028 5884 

0.7742 0317 

0.7602 2245 

0.7464 6684 

0.7888 6402 

0.7687 1318 

0.7555 0057 

0.7415 5613 

0.7846 8607 

0.7652 4623 

0.7508 

0802 

0.7366 4516 

0.7610 3360 

0.7806 1118 

0.7461 

4462 

0.7317 6872 

0.7870 8641 

0.7363 8684 

0.7418 

1018 

0.7266 2058 

0.7831 8250 

0.7520 1210 

0.7368 

0453 

0.7221 0654 

0.7782 8607 

0.7476 5080 

0.7323 

2746 

0.7173 2437 
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Present Value of 1 at Compound Interest II 




H% 

V.% 

H% 

\% 

n 

0.7784 0S02 

0.7433 1400 

0.7277 7880 

0.7128 738* 

81 

0.7718 8127 

0.7300 03*4 

0.7232 384* 

0.7078 5488 


0.7S77 1270 

0.7347 100* 

0.7187 0020 

0.7031 8707 

11 

0.7038 0324 

0.7304 5700 

0.7143 0182 

0.0*85 1033 

M 

0.7000 0277 

0.7202 2080 

0.7090 851* 

0.0938 *444 

mi 

0.7803 1122 

0.7220 0008 

0.7084 8000 

0.80*2 8*1* 

B 

0.7828 4847 

0.7170 217* 

0.7010 7434 

0.0*47 2435 

87 

0.7400 0448 

0.7130 8070 

0.0*07 1*88 

0.0801 8*75 

Kl 

0.7480 7000 

0.7008 1*01 

0.0*23 *23* 

0.0750 851* 

111 

0.7413 7220 

0.7084 0805 

0.0080 8t82 

0.0712 1044 

KJ 

0.7370 0370 

0.7013 1408 

0.8838 1780 

0.0007 0534 

81 

0.7340 1371 

0.0*72 4078 

0.07*8 7004 

0.0023 4*0* 

Kl 

0.7303 0100 

0.0*32 0310 

0.0753 4*70 

0.087* 8325 

HI 

0.7207 2020 

0.08*1 8288 

0.0711 848* 

0.0538 0588 

M 

0.7231 1200 

0.0*51 0584 

0.000* 8832 

0.0492 7737 

H 

0.7108 1812 

0.0812 1221 

0.0828 4388 

0.844* 7752 


0.7180 3844 

0.0772 0151 

0.0587 2051 

0.0407 0014 


0.7123 7387 

0.0733 3373 

0.0540 3504 

0.0384 0300 

Kl 

0.7080 2043 

0.0004 2873 

0.8805 BOBO 

0.8322 4007 

hi 

0.7053 0201 

0.0055 4038 

0.0405 2*10 

0.0280 8100 

70 

0.701 7 0304 

0.0018 8084 

0.0425 124* 

0.023* 0108 

71 

0.0003 0243 

0.0578 4*0* 

0.0385 2172 

0.01*7 0*88 

72 

0.0040 2820 

0.0540 338* 

0.0348 8574 

0.0180 0541 

73 

0.8013 7143 

0.0502 4082 

0.0308 1440 

0.0115 8016 

74 

0.0870 3177 

0.0404 8875 

0.0200 8754 

0.0075 37*1 

78 

0.0848 0023 

0.8427 2084 

0.0228 0501 

0.0035 1440 

70 

0.8811 0371 

0.038* *308 

0.0189 3000 

0.8**5 170* 

77 

0.0777 1813 

0.0382 8724 

0.0180 *233 

0.8*88 4738 

70 

0.0743 4342 

0.0318 028* 

0.0112 7180 

0.5*18 0330 

7* 

0.0700 0847 

0.027* 3**1 

0.0074 7515 

0.5070 8545 

00 

0.0076 5022 

0.0242 *817 

0.0037 0203 

0.8037 *380 

sa 

0.0043 2850 

0.0200 7788 

0.5*** 8232 

0.87*» 2732 

El 

0.0810 2348 

0.0170 77*3 

0.8*02 25*1 

0.8700 *074 

*3 

0.8877 3470 

0.0134 **1* 

0.5*25 2204 

0.8722 718* 

04 

0.0844 0248 

0.009* 4120 

0.5*00 423* 

0.5084 0171 

M 

O.OSt 2 0044 

0.0004 03*4 

0.5*51 04*7 

0.8047 10*3 

' I 

0.0470 0001 

0.0028 8700 

0.S81S 8028 

0.500* 770* 

•7 

0.0447 4200 

0.8*93 *080 

0.577* 3*17 

0.5572 0201 

Kl 

0.0415 3522 

0.5959 1438 

0.5743 4*4* 

0.8535 7153 

111 

0.0303 4380 

0.5*24 5838 

0.5707 0111 

0.54** 054* 

•0 

0.0351 0700 

0.50*0 2242 

0.5072 350* 

0.54*2 0374 

•1 

0.0320 0703 

0.5850 0838 

0.5037 1288 

0.8420 4010 

Kl 

0.0200 0331 

0.8822 1018 

0.8002 1130 

0.83*0 5241 

El 

0.0257 3404 

0.5788 3383 

0.5807 317* 

0.8354 *283 

Kl 

0.0220 2183 

0.8754 7*00 

0.5532 7383 

0.831* 3*2* 

•* 

0.0108 2301 

0.5721 3*20 

0.54*8 3734 

0.5204 1350 


0.0104 4170 

0.5088 2108 

0.8404 2220 

0.524* 1410 

•7 

0.0133 7403 

0.5088 2220 

0.5430 2*2* 

0.5214 37*8 

Kl 

0.0103 2321 

0.0022 4248 

0.53*0 5843 

0.817* 8402 

Kl 

0.0072 0070 

0.850* 0172 

0.5303 0353 

0.8145 542* 

EJ 
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Present Value of 1 at Compound Interest 


If «(l+i)- 


71 


Y»% 

101 

0.6042 6545 

0.5557 3991 

102 

0.6012 5915 

0.5525 1689 

103 

0.5982 6781 

0.5493 t257 

104 

0.5932 9136 

0.5461 2683 

109 

0.5923 2971 

0.5429 5957 

106 

0.5893 8279 

0.5398 1067 

107 

0.5864 5054 

0.5366 8004 

106 

0.5835 3288 

0.5335 6756 

106 

0.5806 2973 

0.5304 7313 

110 

0.5777 4102 

0.5273 9665 

111 

0.5748 6669 

0.5243 3801 

112 

0.5720 0666 

0.5212 9711 

113 

0.5691 6085 

0.5182 7385 

114 

0.5663 2921 

0.5152 6812 

115 

0.5635 1165 

0.5122 7982 

116 

0.5607 0811 

0.5093 0885 

117 

0.5579 1852 

0.5063 5512 

118 

0.5551 4280 

0.5034 1851 

110 

0.5523 8090 

0.5004 9893 

120 

0.5496 3273 

0.4975 9629 

121 

0.5468 9824 

0.4947 1047 

122 

0.5441 7736 

0.4918 4140 

123 

0.5414 7001 

0.4889 8896 

124 

0.5387 7612 

0.4861 5307 

125 

0.5360 9565 

0.4833 3363 

126 

0.5334 2850 

0.4805 3053 

127 

0.5307 7463 

0.4777 4369 

128 

0.5281 3396 

0.4749 7302 

129 

0.5255 0643 

0.4722 1841 

130 

0.5228 9197 

0.4694 7978 

131 

0.5202 9052 

0.4667 5703 

132 

0.5177 0201 

0.4640 5007 

133 

0.5151 2637 

0.4613 5881 

134 

0.3125 6356 

0.4586 8316 

135 

0.5100 1349 

0.4560 2303 

136 

0.5074 7611 

0.4533 7832 

137 

0.5049 5135 

0.4507 4895 

138 

0.5024 3916 

0.4481 3483 

139 

0.4999 3946 

0.4455 3587 

140 

0.4974 5220 

0.4429 5198 

141 

0.4949 7731 

0.4403 8308 

142 

0.4925 1474 

0.4378 2908 

143 

0.4900 6442 

0.4352 8989 

144 

0.4876 2626 

0.4327 6542 

145 

0.4852 0028 

0.4302 5560 

146 

0.4827 8635 

0.4277 6033 

147 

0.4803 8443 

0.4252 7953 

148 

0.4779 9448 

0.4228 1312 

149 

0.4756 1637 

0.4203 6102 

150 

0.4732 5012 

0.4179 2313 


W7c 

h% 

B 

0.5329 7246 

0.5111 4660 

101 

0.5296 6207 

0.5077 6152 

102 

0.5263 7225 

0.5043 9886 

103 

0.5231 0285 

0.5010 5847 

104 

0.5198 5377 

0.4977 4020 

105 

0.5166 2486 

0.4944 4391 

106 

0.5134 1601 

0.4911 6945 

107 

0.5102 2709 

0.4879 1667 

108 

0.5070 5798 

0.4846 8543 

109 

0.5039 0855 

0.4814 7559 

110 

0.5007 7868 

0.4782 8701 

111 

0.4976 6826 

0.4751 1955 

112 

0.4945 7715 

0.4719 7306 

113 

0.4915 0524 

0.4688 4741 

114 

0.4684 5242 

0.4657 4246 

115 

0.4954 1855 

0.4626 5808 

116 

0.4824 0353 

0.4595 9411 

117 

0.4794 0723 

0.4565 5044 

118 

0.4764 2955 

0.4535 2693 

119 

0.4734 7036 

0.4505 2344 

120 

0.4705 2955 

0.4475 3984 

121 

0.4678 0700 

0.4445 7600 

122 

0.4647 0261 

0.4416 3179 

123 

0.4618 1626 

0.4387 0708 

124 

0.4589 4784 

0.4358 0173 

125 

0.4560 9723 

0.4329 1563 

126 

0.4532 6433 

0.4300 4864 

127 

0.4504 4902 

0.4272 0063 

128 

0.4476 5120 

0.4243 7149 

129 

0.4448 7076 

0.4215 6108 

130 

0.4421 0759 

0.4187 6929 

131 

0.4393 6158 

0.4159 9598 

132 

0.4366 3262 

0.4132 4104 

133 

0.4339 2062 

0.4105 0434 

134 

0.4312 2546 

0.4077 8577 

135 

0.4285 4704 

0.4050 8520 

136 

0.4258 8526 

0.4024 0252 

137 

0.4232 4001 

0.3997 3760 

138 

0.4206 1119 

0.3970 9033 

139 

0.4179 9670 

0.3944 6059 

140 

0.4154 0243 

0.3918 4827 

141 

0.4128 2229 

0.3892 5325 

142 

0.4102 5816 

0.3866 7541 

143 

0.4077 0999 

0.3841 1465 

144 

0.4051 7763 

0.3815 7084 

148 

0.4026 6100 

0.3790 4389 

146 

0.4001 6000 

0.3765 3366 

147 

0.3976 7453 

0.3740 4006 

Km 

0.3952 0451 

0.3715 6297 

159 

0.3927 4982 

0.3691 0229 

150 
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II 




n 

H% 

Y.% 

%% 

%% 

n 

' 

1S1 

0.4708 8565 

0.4154 9939 

0.3903 1038 

0.3666 5791 

El 

152 

0.4685 5288 

0.4130 8970 

0.3878 8609 

0.3642 2971 

Ipl 

153 

0.4662 2177 

0.4106 9390 

0.3834 7686 

0.3618 1759 

If 

154 

0.4639 0226 

0.4083 1216 

0.3830 8259 

0.3594 2145 

154 

155 

0.4615 8429 

0.4059 4416 

0.3807 0320 

0.3570 4117 

155 

156 

0.4592 9780 

0.4035 8968 

0.3763 3656 

0.3546 7666 

156 

157 

0.4570 1274 

0.4012 4926 

0.3739 8865 

0.3523 2781 

157 

158 

0.4547 3904 

0.3989 2221 

0.3736 5332 

0.3499 9451 

156 

158 

0.4524 7666 

0.3966 0866 

0.3713 3249 

0.3476 7667 

159 

160 

0.4502 2553 

0.3943 0853 

0.3690 2608 

0.3453 7417 

160 

161 

0.4479 6560 

0.3920 2174 

0.3667 3399 

0,3430 8693 

161 

162 

0.4457 5682 

0.3897 4821 

0.3644 5614 

0.3408 1483 

162 

163 

0.4435 3912 

0.3874 8786 

0.3621 9244 

0.3385 5778 

163 

164 

0.4413 3246 

0.3852 4062 

0.3599 4280 

0.3363 1567 

164 

165 

0.4391 3678 

0.3830 0642 

0.3577 0713 

0.3340 8841 

165 

166 

0.4369 5202 

0.3607 8517 

0.3554 8534 

0.3318 7591 

166 

167 

0.4347 7813 

0.3785 7681 

0.3532 7736 

0.3296 7805 

167 

168 

0.4326 1505 

0.3763 8125 

0.3510 8309 

0.3274 9476 

168 

168 

0.4304 6274 

0.3741 9843 

0.3489 0245 

0.3253 2592 

169 

170 

0.4283 2113 

0.3720 2826 

0.3467 3535 

0.3231 7144 

170 

171 

0.4261 8018 

0.3698 7068 

0.3445 8172 

0.3210 3123 

371 

172 

0.4240 6983 

0.3677 2562 

03424 4146 

0.3189 0520 

172 

173 

0.4219 6003 

0.3655 9299 

0.3403 1449 

0.3167 9324 

173 

174 

0.4198 6073 

0.3634 7273 

0.3382 0074 

0.3146 9527 

174 

175 

0.4177 7187 

0.3613 6477 

0.3361 0011 

0.3126 1120 

175 

176 

0.4156 9340 

0.3592 6904 

0.3340 1254 

0.3105 4093 

176 

177 

0.4136 2528 

0.3571 8546 

0.3319 3792 

0.3084 8436 

177 

178 

0.4115 6744 

0.3551 1396 

0.3298 7620 

0.3064 4142 

178 

178 

0.4095 1984 

0.3530 5447 

0.3278 2728 

0.3044 1201 

179 

180 

0.4074 8243 

0.3510 0693 

0.3257 9108 

0.3023 9603 

180 

181 

0.4054 5515 

0.3489 7127 

0.3237 6754 

0.3003 9341 

181 

182 

0.4034 3796 

0.3469 4741 

0.3217 5656 

0.2984 0405 

182 

183 

0.4014 3081 

0.3449 3529 

0.3197 5807 

0.2964 2786 

183 

184 

0.3994 3364 

0.3429 3483 

0.3177 7199 

0.2944 6477 

184 

185 

0.3974 4 641 

0.3409 4598 

0.3157 9825 

0.2925 1467 

185 

186 

0.3954 6906 

0.3389 6866 

0.3138 3677 

0.2905 7748 

166 

187 

0.3935 0155 

0.3370 0281 

0.3118 8748 

0.2886 5313 

187 

188 

0.3915 4383 

0.3350 4837 

0.3099 5029 

0.2867 4152 

188 


0.3895 9586 

0.3331 0525 

0.3080 2513 

0.2848 4257 

189 

180 

0.3876 5757 

0.3311 7341 

0.3061 1193 

0.2829 5619 

190 

181 

0.3857 2892 

0.3292 5277 

0.3042 1062 

0.2810 8231 

191 

182 

0.3838 0987 

0.3273 4326 

0.3023 2111 

0.2792 2084 

192 

183 

0.3819 0037 

0.3254 4484 

0.3004 4334 

0.2773 7170 

193 

184 

0.3800 0037 

0.3235 5742 

0.2985 7723 

0.2755 3480 

194 

185 

0.3781 0982 

0.3216 8095 

0.2967 2271 

0.2737 1006 

195 

186 

0.3762 2868 

0.3198 1536 

0.2948 7972 

0.2718 9741 

196 

187 

0.3743 5689 

0.3179 6059 

0.2930 4816 

0.2700 9677 

197 

188 

0.3724 9442 

0.3161 1657 

0.2B12 2799 

0.2683 0805 

198 

188 

0.3706 4121 

0.3142 8325 

0.2894 1912 

0.2865 3117 

199 

200 

0.3667 9723 

0.3124 6057 

0.2876 2149 

0.2647 6607 

200 
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Present Value of 1 at Compound Interest 









0.662S 3383 
0.8831 8708 
0.8778 3333 
0.8708 8417 
0.8833 2820 

0.8881 8802 
0.8480 4022 
0.841 7840 

0.8348 8318 
0.8280 0318 

0.8210 8484 
0.8142 3818 
0.8074 3241 
0.8008 7733 
0.8838 7284 

0.8873 1788 
0.8807 1231 
0.8741 8814 
0.8678 4878 
0.8811 8888 

0.8847 7801 
0.8484 1888 
0.8421 0014 
0.8388 3140 
0.8288 0833 

0.8234 3388 
0.8173 0380 
0.8112 1866 
0.8081 8080 
0.7881 8680 

0.7832 3762 
0.7873 3262 
0.7814 7188 
0.7786 8418 

0.7868 8008 

0.7641 4886 
0.7884 6081 
0.7828 1440 
0.7472 1032 
0.7416 4766 

0.7361 2701 
0.7306 4716 
0.7282 0808 
0.7188 0682 
0.7144 8114 

0.7061 3284 
0.7038 8374 
0.6686 1414 
0.6634 1383 
0.6882 8168 


0.6813 2980 
0.6827 2704 
0.6742 0276 
0.6687 8243 
0.6873 7839 

0.6460 7102 
0.6408 3868 
0.6328 7779 
0.6249 8761 
0.6169 6769 

0.6086 1724 
0.6007 3881 
0.8826 2273 
0.8891 7743 
0.8774 6631 

0.6668 6779 

0.8623 4230 
0.8948 6229 
0.8474 4709 
0.8400 8624 

0.8328 0617 
0.8289 8830 
0.6184 2409 
0.8113 2469 
0.0042 6748 

0.7673 1101 
0.7903 6809 
0.7838 3608 
0.7767 4288 
0.7700 0804 

0.7633 2964 
0.7987 0477 
0.7901 4104 
0.7436 3424 
0.7371 8388 

0.7307 6947 
0.7244 8083 
0.7181 8687 
0.7116 3712 
0.7087 6171 

0.6668 3988 

0.6935 7111 
0.6879 8900 
0.6818 6108 
0.6786 7689 

0.6668 1768 
0.6640 0792 
0.6882 4824 
0.6925 3893 
0.6466 7639 


0.6900 6801 
0.6802 6608 
0.6705 9015 
0.6606 8034 
0.6514 8866 

0.6420 4924 
0.6327 1809 
0.6234 6322 
0.6143 3682 
0.6092 6693 

0.8663 2372 
0.6874 4623 
0.6786 6260 
0.6669 6297 
0.8613 4647 

0.6928 2126 
0.8443 7749 
0.6360 1731 
0.6277 3892 
0.6169 4447 

0.6114 3017 
0.6033 9621 
0.7684 4179 
0.7879 8613 
0.7767 8844 

0.7720 4796 
0.7644 0362 
0.7868 3897 
0.7463 4218 
0.7418 2292 

0.7348 7718 
0.7273 0411 
0.7201 0307 
0.7126 7334 
0.7086 1420 

0.6866 2499 
0.6620 0460 
0.6881 9337 
0.6783 6967 
0.6716 9314 

0.6690 0311 
0.6984 1892 
0.6918 9662 
0.6494 4846 
0.6360 9482 

0.6327 2764 
0.6264 6301 
0.6202 6041 
0.6141 1621 
0.6080 3882 


1*% 


0.6686 7919 
0.6778 7407 
0.6686 6937 
0.8862 3770 
0.6488 6670 

0.6390 8009 
0.9246 7743 
0.6143 6094 
0.6042 1808 
0.8641 8881 

0.8842 1142 
0.8743 7470 
0.8646 4742 
0.8590 2839 
0.8498 1626 

0.8361 1009 
0.8268 0846 
0.8176 1034 
0.8089 1499 
0.7665 1698 

0.7906 2942 
0.7818 2683 
0.7731 3210 
0.7649 3112 
0.7860 2583 

0.7476 1816 
0.7392 6806 
0.7310 7346 
0.7229 4040 
0.7148 6780 

0.7066 4467 
0.6660 8002 
0.6613 0287 
0.6836 1223 
0.6760 0719 

0.6684 8667 
0.6610 4886 
0.6936 6978 
0.6464 2392 
0.6362 3216 

0.6321 2080 
0.8290 8899 
0.6181 3494 
0.6112 5786 
0.8044 8774 

0.5677 3324 
0.8610 8388 
0.9848 0784 
0.9780 0928 
0.8719 7906 
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Prevent Value of 1 at Compound Interest 
*"-( 1 + 1 )-" 


II 


%% 

H% 

1% 

l H% 


0.M31 Ml* 

0.6412 *726 

0.6020 1*64 

0.8*92 1637 


0.8780 42*6 

0.6357 04*4 

0.9*60 6*06 

0.89*1 2*43 

92 

0.672* *540 

0.6301 *067 

0.9*01 8*4* 

0.5927 1044 

53 

0.667* *691 

0.6247 2433 

0.9*43 1336 

0.5469 *1*2 

54 

0.6630 12*1 

0.61*3 0941 

0.87*9 2*0* 

0.5404 *120 


0.69*0 7733 

0.613* 334* 

0.972* 000* 

0.9344 6*43 


0.6931 7*4* 

0.6086 0*17 

0.8671 2*7* 

0.92*9 2296 

87 

0.64*3 1*12 

0.6033 2*04 

0.5619 1369 

0.5226 4262 

ftj 

0.6434 ***S 

0.5*60 *971 

0.595* 5411 

0.516* 2*90 

uJJ 

0.63*6 **70 

0.5*2* 077* 

0.5504 4*62 

0.5110 7M7 

*0 

0.633* 4911 

0.5*77 *4*2 

0.544* **62 

0.8053 *31* 

61 

0.6292 29*2 

0.5*26 664* 

0.53*6 035* 

0.4**7 7077 

*2 

0.6249 41*9 

0.9776 123* 

0.8342 *0*7 

0.4*42 10*0 

*3 

0.611* *266 

0.5726 0211 

0.528* 712* 

0.4M7 12** 

S I 

0.6182 7*07 

0.567* 3930 

0.5237 33*2 

0.4*32 7*02 

Lj 

0.6106 *7*4 

0.5*27 115* 

0.5189 4*44 

0.4776 ***9 

■a 

0.6061 9170 

0.557* 305* 

0.5134 142* 

0.4725 *30* 

*7 

0.601* 3*40 

0.552* *1** 

0.5083 30** 

0.4673 296* 

KJ 

0.9*71 6070 

0.5481 *917 

0.5032 **01 

0.4*21 2675 

Kj 

0.9*27 1933 

0.6434 4007 

0.4*63 I486 

0.496* *966 

70 

0.9*13 0306 

0.93*7 2*22 

0.4*33 *109 

0.491* 0177 

71 

0.963* 2363 

0.5340 9329 

0.4*64 *60* 

0.446* 7443 

72 

0.97*9 76*1 

0.52*4 20*2 

0.4*36 8*4* 

0.441* 0302 

73 

0.9792 6234 

0.5248 2*57 

0.476* 707* 

0.436* 6**2 

74 

0.970* 7*** 

0.9202 7*19 

0.4741 2*4* 

0.4321 2991 

79 

0.9*67 2*92 

0.9157 6322 

0.46*4 3514 

0.4273 1*1* 

76 

0.9623 106* 

0.5112 **44 

0.4647 8726 

0.4225 6433 

77 

0.99*3 2326 

0.5066 5447 

0.4601 8941 

0.417* 6337 

■J 

0.9941 6701 

0.5024 57*6 

0.4996 2*12 

0.4132 1470 

7* 

0.6900 4170 

0.4*80 8959 

0.4911 17*4 

0.4066 1779 

*0 

0.949* 4710 

0.4*37 7*02 

0.4466 9142 

0.4040 71*4 

• 1 

0.941* *2*7 

0.4**4 *5*3 

0.4422 2*13 

0.3*65 7*70 

1 

0.937* 4*11 

0.4*52 4*** 

0.437* 80*3 

0.3*51 314* 

KJ 

0.9338 4927 

0.4*10 40** 

0.4339 1947 

0.3*07 3970 

II 

0.92** 7123 

0.476* 6*29 

0.42*2 2324 

0.3663 1*62 

Kg 

0.9259 2678 

0.4727 31** 

0.424* 7350 

0.3620 *031 


0.9220 116* 

0.4686 3136 

0.4207 69*9 

0.3778 3*61 

•7 

0.91*1 2575 

0.4645 6640 

0.4169 ***9 

0.3736 3621 


0.5142 6*73 

0.4609 3*71 

0.4124 7910 

0.36*4 7*96 


0.9104 4043 

0.4569 41*7 

0.40*3 *11* 

0.3653 6*16 

KJ 

0.9066 4063 

0.4S2S *1*7 

0.4043 4771 

0.3*13 0446 

•i 

0.502* 6*11 

0.4486 9613 

0.4003 4427 

0.3972 1803 

WL1 

0.49*1 25*7 

0.4447 6444 

0.3*63 *046 

0.3933 102* 

Cl 

0.4*54 100* 

0.440* 0*91 

0.3*24 69*0 

0.34*3 7*7* 

14 

0.4*17 2217 

0.4370 *204 

0.3*89 7020 

0.3494 *M7 

m 

0.4*80 *171 

0.4332 *075 

0.3*47 22*7 

0.341* 4*41 

1: 

0.4*44 2*90 

0.42*9 3234 

0.3*0* 13*3 

0.337* 4*61 

•7 

0.4*0* 2233 

0.425* 0654 

0.3771 4241 

0.3340 *010 

KJ 

0.4772 4301 

0.4221 1309 

0.3734 0832 

0.3303 7340 

»• 

0.473* *033 

0.4184 915* 

0.3**7 1121 

0.32** **09 

100 
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II 


Present Value of 1 at Compound Interest 


r* = U+i)*" 


n 

%% 

H% 

1 % 

1 H% 

D 

101 

0.4701 6410 

0.4148 2180 

0.3660 5071 

0.3230 6356 

101 

102 

0.4666 6412 

0.4112 2370 

0.3624 2644 

0.3194 6955 

102 

103 

0.4631 9019 

0.4076 5670 

0.3588 3806 

0.3159 1530 

103 

104 

0.4997 4213 

0.4041 2064 

0.3352 8521 

0.3124 0099 

104 

109 

0.4963 1973 

0.4006 1526 

0.3317 6733 

0.3069 2558 

105 

106 

0.4929 2281 

0.3971 4028 

0.3482 8469 

0.3094 6883 

106 

107 

0.4499 9117 

0.3936 9545 

0.3448 3632 

0.3020 9031 

107 

108 

0.4462 0464 

0.3902 8049 

0.3414 2210 

0.2967 2960 

108 

109 

0.4428 8302 

0.3868 9516 

0.3380 4168 

0.2954 0628 

109 

110 

0.4395 8612 

0.3835 3919 

0.3346 9474 

0.2921 1993 

110 

111 

0.4363 1377 

0.3802 1233 

0.3213 8093 

0.2888 7014 

111 

112 

0.4330 6977 

0.3769 1433 

0.3260 9993 

0.2896 5651 

112 

113 

0.4298 4196 

0.3736 4494 

0.3248 3141 

0.2624 7862 

113 

114 

0.4266 4124 

0.3704 0391 

0.3216 3306 

0.2793 3609 

114 

119 

0.4234 6619 

0.3671 9099 

0.3184 5056 

0.2762 2652 

115 

116 

0.4203 1379 

0.3640 0593 

0.3152 9758 

0.2731 5552 

116 

117 

0.4171 8491 

0.3808 4891 

0.3121 7382 

0.2701 1671 

117 

tie 

0.4140 7931 

0.3577 1847 

0.3090 8497 

0.2671 1170 

118 

119 

0.4109 9683 

0.3546 1599 

0.3060 2473 

0.2641 4013 

119 

120 

0.4079 3730 

0.3515 3961 

0.3029 9478 

0.2612 0161 

120 

121 

0.4049 0099 

0.3484 9032 

0.2999 9483 

0.2582 9978 

121 

122 

0.4018 8640 

0.3434 6748 

0.2970 2439 

0.2554 2228 

122 

123 

0.3986 9469 

0.3424 7086 

0.2940 8379 

0.2523 8075 

123 

124 

0.3959 2929 

0.3395 0024 

0.2911 7203 

0.2497 7082 

124 

129 

0.3929 7792 

0.3369 3538 

0.2882 8914 

0.2469 9216 

125 

126 

0.3900 5292 

0.3336 3606 

0.2854 3479 

0.2442 4441 

126 

127 

0.3871 4891 

0.3307 4207 

0.2826 0870 

0.2415 2723 

127 

128 

0.3642 6691 

0.3278 7318 

0.2798 1060 

0.2388 4028 

128 

129 

0.3814 0636 

0.3290 2917 

0.2770 4019 

0.2361 8322 

129 

130 

0.3785 6711 

0.3222 0984 

0.2742 9722 

0.2333 3572 

130 

131 

0.3757 4899 

0.3194 1496 

0.2715 8141 

0.2309 5744 

131 

132 

0.3729 9189 

0.3166 4432 

0.2668 9248 

0.2283 8808 

132 

133 

0.3701 7993 

0.3138 9771 

0.2662 3018 

0.2258 4730 

133 

134 

0.3674 1988 

0.3111 7493 

0.2635 9424 

0.2233 3478 

134 

139 

0.3646 8479 

0.3084 7377 

0.2609 6439 

0.2208 5021 

135 

136 

0.3619 6997 

0.3038 0002 

0.2584 0039 

0.2183 8329 

136 

137 

0.3592 7941 

0.3031 4748 

0.2556 4197 

0.2199 6370 

137 

138 

0.3566 0090 

0.3005 1795 

0.2533 0868 

0.2135 6114 

138 

139 

0.3539 4830 

0.2979 1 122 

0.2508 0087 

0.2111 8530 

139 

140 

0.3513 1147 

0.2953 2711 

0.2463 1770 

0.2088 3590 

140 

141 

0.3486 9629 

0.2927 6541 

0.2458 3911 

0.2065 1263 

141 

142 

0.3461 0049 

0.2902 2594 

0.2434 2486 

0.2042 1521 

142 

143 

0.3435 2408 

0.2877 0849 

0.2410 1471 

0.2019 4335 

143 

144 

0.3409 6681 

0.2652 1288 

0.2386 2843 

0.1996 9676 

144 

149 

0.3384 2660 

0.2627 3691 

0.2362 6977 

0.1974 7516 

145 

146 

0.3399 0928 

0.2602 8640 

0.2339 2650 

0.1952 7828 

148 

147 

0.3334 0871 

0.2778 3517 

0.2316 1040 

0.1931 6584 

147 

148 

0.3309 2676 

0.2734 4303 

0.2293 1723 

0.1909 5757 

148 

149 

0.3284 6329 

0.2730 5579 

0.2270 4676 

0.1888 3320 

149 

150 

0.3260 1819 

0.2706 8728 

0.2247 9677 

0.1867 3245 

150 
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Present Value of 1 at Compound Interest 


II 


„" = (!+*)-" 


m 

%% 

h% 

1% 

1 H% 

n 

tst 

0.3235 9122 

0.2683 3931 

0.2225 7304 

0.1846 5509 

151 

1 32 

0.3211 8235 

0.2660 1170 

0.2203 6939 

0.1826 0083 

152 

153 

0.3167 9141 

0.2637 0429 

0.2181 8747 

0.1605 6942 

153 

154 

0.3164 1826 

0.2614 1689 

0.2160 2720 

0.1785 6061 

154 

155 

0.3140 6280 

0.2591 4934 

0.2138 8832 

0.1765 7415 

155 

156 

0.3117 2487 

0.2569 0145 

0.2117 7061 

0.1746 0979 

156 

157 

0.3094 0434 

0.2546 7306 

0.2096 7387 

0.1726 6729 

157 

isa 

0.3071 0108 

0.2524 6400 

0.2075 9789 

0.1707 4639 

158 

159 

0.3046 1496 

0.2502 7410 

0.2055 4247 

0.1668 4686 

159 

160 

0.3025 4587 

0.2481 0320 

0.2035 0739 

0.1669 6847 

160 

161 

0.3002 9367 

0.2459 5113 

0.2014 9247 

0.1651 1097 

161 

162 

0.2980 5823 

0.2438 1772 

0.1994 9750 

0.1632 7413 

162 

163 

0.2958 3944 

0.2417 0282 

0.1975 2227 

0.1614 5774 

163 

164 

0.2936 3716 

0.2396 0627 

0.1955 6661 

0.1596 6154 

164 

165 

0.2914 5127 

0.2375 2790 

0.1936 3030 

0.1578 8533 

165 

166 

0.2692 6166 

0.2354 6756 

0.1917 1317 

0.1561 2888 

166 

167 

0.2871 2820 

0.2334 2509 

0.1698 1502 

0.1543 9197 

167 

168 

0.2849 9077 

0.2314 0033 

0.1879 3568 

0.1526 7439 

166 

169 

0.2828 6925 

0.2293 9314 

0.1860 7492 

0.1509 7591 

169 

170 

0.2807 6352 

0.2274 0336 

0.1642 3259 

0.1492 9632 

170 

171 

0.2786 7347 

0.2254 3064 

0.1824 0850 

0.1476 3543 

171 

172 

0.2765 9898 

0.2234 7543 

0.1806 0248 

0.1459 9300 

172 

173 

0.2745 3993 

0.2215 3699 

0.1788 1434 

0.1443 6885 

173 

174 

0.2724 9621 

0.2196 1535 

0.1770 4390 

0.1427 6277 

174 

175 

0.2704 6770 

0.2177 1039 

0.1752 9099 

0.1411 7456 

175 

176 

0.2684 5429 

0.2158 2194 

0.1735 5543 

0.1396 0401 

176 

177 

0.2664 5587 

0.2139 4988 

0.1718 3706 

0.1360 5094 

177 

178 

0.2644 7233 

0.2120 9406 

0.1701 3571 

0.1365 1515 

178 

179 

0.2625 0355 

0.2102 5433 

0.1684 5119 

0.1349 9644 

179 

180 

0.2605 4943 

0.2084 3057 

0.1667 8336 

0.1334 9462 

180 

181 

0.2586 0986 

0.2066 2262 

0.1651 3204 

0.1320 0951 

181 

182 

0.2566 8472 

0.2048 3035 

0.1634 9707 

0.1305 4093 

182 

183 

0.2547 7392 

0.2030 5363 

0.1618 7829 

0.1290 8868 

183 

184 

0.2528 7734 

0.2012 9233 

0.1602 7553 

0.1276 5259 

184 

185 

0.2509 9488 

0.1995 4630 

0.1586 8864 

0.1262 3247 

185 

186 

0.2491 2843 

0.1978 1541 

0.1571 1747 

0.1248 2816 

186 

187 

0.2472 7189 

0.1960 9954 

0.1555 6185 

0.1234 3946 

187 


0.2454 3116 

0.1943 9855 

0.1540 2163 

0.1220 6622 

188 

169 

0.2436 0413 

0.1927 1232 

0.1524 9667 

0.1207 0825 

wnm 

190 

0.2417 9070 

0.1910 4071 

0.1509 8680 

0.1193 6539 

190 

191 

0.2399 9077 

0.1893 8361 

0.1494 9188 

0.1180 3747 

191 

192 

0.2382 0423 

0.1877 4087 

0.1480 1176 

0.1167 2432 

192 

193 

0.2384 3100 

0.1861 1239 

0.1465 4630 

0.1154 2578 

193 

194 

0.2346 7097 

0.1844 9803 

0.1450 9535 

0.1141 4169 

194 

195 

0.2329 2404 

0.1828 9768 

0.1436 5876 

0.1128 7188 

195 

196 

0.2311 9011 

0.1813 1121 

0.1422 3640 

0.1116 1620 

196 

197 

0.2294 6909 

0.1797 3849 

0.1408 2811 

0.1103 7448 

197 

198 

0.2277 6089 

0.1781 7942 

0.1394 3378 

0.1091 4658 

198 

199 

0.2260 6540 

0.1766 3388 

0.1380 5324 

0.1079 3234 

199 

200 

0.2243 8253 

0.1751 0174 

0.1366 8638 

0.1067 3161 

200 
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Present Value of 1 at Compound Interest 







l %% 

1 H % 


1 %% 

0.9876 

5432 

0.8864 3650 

0.9852 

2167 

0.9828 0098 

0.9794 

6106 

0.9730 5696 

0.9706 6175 

0.9658 9777 

0.9634 

1833 

0.9598 5890 

0.9563 

1699 

0.9492 

8528 

0.9515 

2428 

0.9468 3986 

0.9421 

8423 

0.9329 5951 

0.9397 7706 

0.9339 9739 

0.9282 

6033 

0.9169 

1254 

0.9281 

7488 

0.9213 2912 

0.9145 

4219 

0.9011 

4254 

0.9187 

1593 

0.9086 3267 

0.9010 2679 

0.6856 4379 

0.9053 9849 

0.8965 0571 

0.6877 

1112 

0.6704 

1157 

0.8942 2069 

0.9643 4596 

0.6745 

9224 

0.8554 

4135 

0.8831 

8093 

0.8723 5113 

0.6616 

6723 

0.6407 

2660 

0.8722 7746 

0.8605 1899 

0.8489 

3323 

0.8262 

6889 

0.8615 

0860 

0.8488 4734 

0.8363 

8742 

0.8120 

5798 

0 . 8 S 08 7269 

0.6373 3400 

0.8240 

2702 

0.7980 9128 

0.8403 

6809 

0.8259 7682 

0.8118 

4928 

0.7843 

6490 

0.8299 9318 

0.8147 7368 

0.7998 

8150 

0.7708 7459 

0.8197 4839 

0.8037 2250 

0.7880 

3104 

0.7576 

1631 

0.8096 2602 

0.7928 2120 

0.7763 

6526 

0.7445 

6605 

0.7996 

3064 

0.7820 6777 

0.7649 

1159 

0.7317 

7990 

0.7897 5866 

0.7714 6020 

0.7536 

0747 

0.7191 

9401 

0.7800 

0855 

0.7609 9649 

0.7424 

7042 

0.7068 

2458 

0.7703 

7661 

0.7506 7472 

0.7314 

9795 

0.6946 6769 

0.7608 8796 

0.7404 9294 

0.7206 8763 

0.6827 2028 

0.7514 7453 

0.7304 4926 

0.7100 3708 

0.6709 

7817 

0.7421 

9707 I 

0.7205 4181 

0.6993 4392 

0.6594 

3800 

0.7330 3414 

0.7107 6874 

0.6892 0583 

0.6480 9632 

0.7239 8434 

0.7011 2823 

0.6790 

2052 

0.6369 

4970 

0.7150 

4626 

0.6916 1847 

0.6689 

8574 

0.6259 

9479 

0.7062 

1853 

0.6822 3771 

0.6590 

9925 

0.6152 

2829 

0.6974 

9978 

0.6729 8417 

0.6493 

5867 

0.6046 

4697 

0.6888 6667 

0.6638 561 5 

0.6397 6243 

0.8942 4764 

0.6803 8387 

0.6548 5194 

0.8303 0781 

0.5840 2716 

0.6719 8407 

0.6459 6985 

0.6209 9292 

0.5739 8247 

0.6636 

6797 

0.6372 0824 

0.6118 

1568 

0.5641 

1053 

0.6554 9429 

0.6285 6546 

1 0.6027 7407 

0.5544 0839 

0.6474 0177 

0.6200 3991 

0.5938 

6608 

0.5448 

7311 

0.6394 

0916 

0.6116 3000 

0.5850 

6974 

0.5355 0183 

0.6315 

1522 

0.6033 3416 

0.3764 

4309 

0.5262 9172 

0.6237 

1873 

0.5951 5083 

0.5679 

2423 

0.5172 4002 

0.6160 

1850 

0.5670 7850 

0.5593 

3126 

0.5083 

4400 

0.6084 

1334 

0.5791 1566 

0.5512 6232 

0.4996 

0098 

0.6009 0266 

0.5712 6083 

0.5431 

1559 

0.4910 0834 

0.5934 8352 

0.5635 1253 

0.3330 8925 

0.4825 6349 

0.5861 

5656 

0.5558 6933 

0.5271 

8153 

0.4742 

6386 

0.5789 

2006 

0.5483 2979 

0.5193 

9067 

0.4661 

0699 

0.5717 

7290 

0.5408 9252 

0.5117 

1494 

0.4560 9040 

0.5647 

1397 

0.5335 5612 

0.3041 

5265 

0.4502 

1170 

0.5577 4219 

0.5263 1923 

0.4967 0212 

0.4424 6850 

0.5508 5649 

0.5191 8050 

0.4893 

6170 

0.4348 

5848 

0.5440 5579 

0.5121 3860 

0.4821 

2975 

0.4273 

7934 

0.5373 3905 

0.5031 9220 

0.4750 0468 

0.4200 2663 
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II 











ik% 

1 %% 

l H% 

0.9307 0924 

0.4983 4003 

0.4679 8481 

0.9241 9332 

0.4915 8079 

0.4610 6887 

0.9176 6226 

0.4649 1323 

0.4942 9905 

0.9112 6119 

0.4783 3811 

0.4475 4192 

0.9046 7862 

0.4716 4620 

0.4409 2800 

0.4967 4461 

0.4654 4829 

0.4344 1182 

0.4929 8727 

0.4591 3518 

0.4278 9194 

0.4865 0994 

0.4929 0770 

0.4216 6694 

0.4604 9970 

0.4467 6468 

0.4154 3941 

0.4749 6760 

0.4407 0499 

0.4092 9597 

0.4687 0874 

0.4347 2749 

0.4032 4726 

0.4629 2222 

0.4288 3106 

0.3972 8794 

0.4972 0713 

0.4230 1461 

0.3914 1669 

0.4519 6299 

0.4172 7705 

0.3856 3221 

0.4459 8779 

0.4116 1731 

0.3799 3321 

0.4404 8173 

0.4060 3434 

0-3743 1843 

0.4330 4366 

0.4005 2709 

0.3687 8663 

0.4296 7277 

0.3950 9494 

0.3633 3658 

0.4243 6817 

0.3897 3568 

0.3579 6708 

0.4191 2909 

0.3844 4949 

0.3926 7692 

0.4139 9462 

0.3792 3501 

0.3474 6495 

0.4088 4407 

0.3740 9126 

0.3423 3000 

0.4037 8661 

0.3690 1727 

0.3372 7093 

0.3988 1147 

0.3640 1210 

0.3322 8663 

0.3938 8787 

0.3590 7483 

0.3273 7599 

0.3890 2506 

0.3542 0451 

0.3229 3793 

0.3842 2228 

0.3494 0026 

0.3177 7136 

0.3794 7879 

0.3446 6117 

0.3130 7523 

0.3747 9387 

0.3399 8636 

0.3084 4890 

0.3701 6679 

0.3393 7495 

0.3038 9015 

0.3659 9683 

0.3308 2609 

0.2993 9916 

0.3610 8329 

0.3263 3893 

0.2949 7454 

0.3566 2547 

0.3219 1263 

0.2906 1531 

0.3522 2266 

0.3175 4637 

0.2863 2050 

0.3478 7426 

0.3132 3933 

0.2820 8917 

0.3435 7991 

0.3089 9071 

0.2779 2036 

0.3393 3779 

0.3047 9971 

0.2738 1316 

0.3351 4843 

0.3006 6956 

0.2697 0666 

0.3310 1080 

0.2965 8748 

0.2657 7997 

0.3269 2429 

0.2925 6472 

0.2610 9218 

0.3228 8814 

0.2885 9652 

0.2579 8245 

0.3169 0167 

0.2846 8214 

0.2941 6990 

0.3149 6481 

0.2808 2085 

0.2504 1369 

0.3110 7636 

0.2770 1194 

0.2467 1300 

0.3072 3591 

0.2732 9469 

0.2430 6699 

0.3034 4287 

0.2695 4839 

0.2394 7487 

0.2996 9666 

0.2696 9237 

0.2359 3983 

0.2999 9670 

0.2622 8594 

0.2324 4909 

0.2923 4242 

0.2587 2843 

0.2290 1389 

0.2867 3326 

0.2592 1916 

0.2256 2944 


0.4128 0475 

0.4097 

0492 

0.3987 

2719 

0.3918 6947 

0.3651 

2970 

0.3785 

0585 

0.3719 

9592 

0.3695 

9796 

0.3593 

1003 

0.3531 

3025 

0.3470 

9676 

0.3410 

8772 

0.3392 

2135 

0.3294 

5587 

0.3237 

8956 

0.3182 

2069 

0.3127 

4761 

0.3073 

6866 

0.3020 

8222 

0.2968 

8670 

0.2917 

8054 

0.2867 

6221 

0.2818 

3018 

0.2769 

8298 

0.2722 

1914 

0.2679 

3724 

0.2629 

3986 

0.2584 

1362 

0.2539 6916 

0.2496 

0114 

0.2453 

0829 

0.2410 

8919 

0.2369 

4269 

0.2328 6791 

0.2288 

6242 

0.2249 

2621 

0.2210 

5770 

0.2172 5572 

0.2135 

1914 

0.2098 

4682 

0.2062 

3766 

0.2026 9097 

0.1992 0490 

0.1997 7837 

0.1924 

1118 

0.1891 

0190 

0.1898 

4953 

0.1826 

5310 

0.1795 

1165 

0.1764 

2422 







Digitized by 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 























II Present Value of 1 at Compound Interest 


r" = (!+*)•" 


71 

2% 

2h% 

2 H% 


n 

t 

0.9803 9216 

0.9779 951 1 

0.9756 0976 

0.9732 3601 

1 

2 

0.9611 6878 

0.9564 7444 

0.9518 1440 

0.9471 8833 

2 

3 

0.9423 2233 

0.9354 2732 

0.9285 9941 

0.9218 3779 

3 

4 

0.9238 4943 

0.9148 4335 

0.9059 5064 

0.8971 6573 

4 

8 

0.9057 3081 

0.8947 1232 

0.8838 5429 

0.8731 5400 

3 

6 

0.8679 7138 

0.8750 2427 

0.8622 9687 

0.8497 8491 

6 

7 

0.8705 6018 

0.8557 6946 

0.8412 6524 

0.8270 4128 

7 

8 

0.8534 9037 

0.8369 3835 

0.8207 4657 

0.8049 0635 

8 

• 

0.8367 5527 

0.8185 2161 

0.8007 2836 I 

0.7833 6385 

9 

10 

0.8203 4830 

0.8005 1013 

0.7811 9840 

0.7623 9791 

10 

11 

0.8042 6304 

0.7828 9499 

0.7621 4478 

0.7419 9310 

11 

12 

0.7884 9318 

0.7656 6748 

0.7435 5589 

0.7221 3440 

12 

13 

0.7730 3253 

0.7468 1905 

0.7254 2036 

0.7028 0720 

13 

14 

0.7578 7502 

0.7323 4137 

0.7077 2720 

0.6839 9728 

14 

IS 

0.7430 1473 

0.7162 2628 

0.6904 6556 

0.6656 9078 

15 

16 

0.7284 4581 

0.7004 6580 

0.6736 2493 

0.6478 7424 

16 

17 

0.7141 6258 

0.6850 5212 

0.6571 9506 

0.6305 3454 

17 

18 

0.7001 5937 

0.6699 7763 

0.6411 6391 

0.6136 5892 

18 

18 

0.6864 3076 

0.6552 3484 

0.6255 2772 

0.5972 3496 

19 

20 

0.6729 7133 

0.6408 1647 

0.6102 7094 

0.5812 5057 

20 

21 

0.6597 7582 

0.6267 1538 

0.5953 8629 

0.5656 9398 

21 

22 

0.6468 3904 

0.6129 2457 

0.5808 6467 

0.5505 5375 

22 

23 

0.6341 5592 

0.5994 3724 

0.5666 9724 

0.5358 1874 

23 

24 

0.6217 2149 

0.5862 4668 

0.5528 7535 

0.3214 7B09 

24 

25 

0.6095 3087 

0.5733 4639 

0.5393 9059 

0.5075 2126 

25 

26 

0.5975 7928 

0.5607 2997 

0.5262 3472 

0.4939 3796 

26 

27 

0.5858 8204 

0.5483 9117 

0.5133 9973 

0.4807 1821 

27 

28 

0.5743 7455 

0.5363 2388 

0.5008 7778 

0.4678 3227 

28 

29 

0.5631 1231 

0.5245 2213 

0.4886 6125 

0.4553 3068 

29 

30 

0.5520 7089 

0.5129 8008 

0.4767 4269 

0.4431 4421 

SO 

31 

0.5412 4597 

0.5016 9201 

0.4651 1481 

0.4312 8391 

31 

32 

0.5306 3330 

0.4906 5233 

0.4537 7053 

0.4197 4103 

32 

33 

0.5202 2873 

0.4798 5558 

0.4427 0298 

0.4085 0708 

33 

34 

0.5100 2817 

0.4692 9641 

0.4319 0534 

0.3975 7380 

34 

35 

0.5000 2761 

0.4589 6960 

0.4213 7107 

0.3869 3314 

35 

36 

0.4902 2315 

0.4488 7002 

0.4110 9372 

0.3765 7727 

36 

37 

0.4806 1093 

0.4389 9268 

0.4010 6705 

0.3664 9856 

37 

38 

0.4711 8719 

0.4293 3270 

0.3912 8492 

0.3566 8959 


39 

0.4619 4822 

0.4198 8528 

0.3817 4139 

0.3471 4316 

E9 

40 

0.4528 9042 

0.4106 4575 

0.3724 3062 

0.3378 5222 

40 

41 

0.4440 1021 

0.4016 0954 

0.3633 4695 

0.3288 0995 

41 

42 

0.4353 0413 

0.3927 7216 

0.3544 8483 

0.3200 0968 

42 

43 

0.4267 6875 

0.3841 2923 

0.3458 3886 

0.31 14 4493 

43 

44 

0.4184 0074 

0.3756 7653 

0.3374 0376 

0.3031 0944 

44 

45 

0.4101 9680 

0.3674 0981 

0.3291 7440 

0.2949 9702 

45 

46 

0.4021 5373 

0.3593 2500 

0.3211 4576 

0.2871 0172 

46 

47 

0.3942 6836 

0.3514 1809 

0.3133 1294 

0.2794 1773 

47 

48 

0.3865 3761 

0.3436 8518 

0.3056 7116 

0.2719 3940 


49 

0.3789 5844 

0.3361 2242 

0.2982 1576 

0.2646 6122 

WEm 

50 

0.3715 2788 

0.3287 2608 

0.2909 4221 

0.2573 7783 

30 
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n 

2% 


2*% 

2*% 

St 

0.3642 4302 

0.3214 9250 

0.2838 4606 

0.2506 8402 

32 

0.3371 0100 

0.3144 1810 

0.2769 2298 

0,2439 7471 

S3 

0.3500 9902 

0.3074 9936 

0.2701 6676 

0.2374 4497 

94 

0.3432 3433 

0.3007 3287 

0.2635 7928 

0.2310 9000 

ss 

0.3365 0425 

0.2941 1528 

0.2571 5092 

0.2249 0511 

56 

0.3269 0613 

0.2876 4330 

0.2508 7855 

0.2188 8575 

57 

0.3234 3738 

0.2613 1374 

0.2447 5956 

0.2130 2749 

58 

0.3170 9547 

0.275t 2347 

0.2367 8982 

0.2073 2603 

56 

0.3108 7791 

0.2690 6940 

0.2329 6568 

0.2017 7716 

60 

0.3047 8227 

0.2631 4856 

0.2272 8359 

0.1963 7679 

61 

0.2988 0614 

0.2573 5801 

0.2217 4009 

0.1911 2097 

62 

0.2929 4720 

0.2916 9487 

0.2163 3179 

0.1860 0581 

63 

0.2872 0314 

0.2461 5635 

0.2110 5541 

0.1810 2755 

64 

0.2815 7170 

0.2407 3971 

0.2059 0771 

0.1761 6253 

65 

0.2760 5069 

0.2354 4226 

0.2008 8557 

0.1714 6718 

66 

0.2706 3793 

0.2302 6138 

0.1959 8593 

0.1666 7804 

67 

0.2653 3130 

0.2251 9450 

0.1912 0578 

0.1624 1172 

68 

0.2601 2873 

0.2202 3912 

0.1865 4223 

0.1560 6493 

66 

0.2550 2817 

0.2153 9278 

0.1819 9241 

0.1538 3448 

70 

0.2900 2761 

0.2106 5309 

0.1775 3358 

0.1497 1726 

71 

0.2451 2511 

0.2060 1769 

0.1732 2300 

0.1457 1023 

72 

0.2403 1874 

0.2014 8429 

0.1689 9805 

0.1418 1044 

73 

0.2356 0661 

0.1970 9065 

0.1648 7615 

0.1380 1503 

74 

0.2309 8687 

0.1927 1438 

0.1608 5478 

0.1343 2119 

75 

0.2264 5771 

0.1684 7391 

0.1369 3149 

0.1307 2622 

76 

0.2220 1737 

0.1843 2657 

0.1531 0389 

0.1272 2747 

77 

0.2176 6408 

0.1802 7048 

0.1493 6965 

0.1238 2235 

78 

0.2133 9616 

0.1763 0369 

0.1457 2649 

0.1205 0837 

76 

0.2062 1192 

0.1724 2411 

0.1421 7218 

0.1172 8309 

60 

0.2051 0973 

0.1686 2993 

0.1387 0457 

0.1141 4412 

61 

0.2010 8797 

0.1649 1925 

0.1353 2153 

0.1110 8917 

82 

0.1971 4507 

0.1612 9022 

0.1320 2101 

0.1081 1598 

83 

0.1932 7948 

0.1577 4105 

0,1288 0098 

0.1052 2237 

84 

0.1694 8968 

0.1542 6997 

0.1256 5949 

0.1024 0620 

85 

0.1857 7420 

0.1508 7528 

0.1225 9463 

0.0996 6540 

86 

0.1821 3157 

0.1475 5528 

0.1196 0432 

0.0969 9795 

87 

0.1785 6036 

0.1443 0835 

0.1166 8733 

0.0944 0190 

88 

0.1750 3916 

0.1411 3286 

0.1138 4130 

0.0918 7533 

86 

0.1716 2665 

0.1380 2724 

0.1110 6468 

0.0894 1638 

60 

0.1662 8142 

0.1349 8997 

0.1063 5579 

0.0670 2324 

•1 

0.1649 6217 

0.1320 1953 

0.1057 1296 

0.0846 9415 

92 

0.1617 2762 

0.1291 1445 

0.1031 3460 

0.0824 2740 

93 

0.1989 5649 

0.1262 7331 

0.1006 1912 

0.0802 2131 

64 

0.1554 4754 

0.1234 9468 

0.0961 6500 

0.0760 7427 

95 

0.1523 9955 

0.1207 7719 

0.0957 7073 

0.0759 8469 

66 

0.1494 1132 

0.1181 1950 

0.0934 3486 

0.0739 5104 

97 

0.1464 8169 

0.1135 2029 

0.0911 5596 

0.0719 7181 

98 

0.1436 0950 

0.1129 7828 

0.0669 3264 

0.0700 4556 

99 

0.1407 9363 

0.1104 9221 

0.0867 6335 

0.0661 7086 

too 

0.1380 3297 

0.1080 6084 

O.OS4S 4797 

0.0663 4634 



Digitized by 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 





















Present Value of 1 at Compound Interest 


e"-(l+»)* 


0.9708 797* 
0.9429 9591 
0.9181 41SS 
0.9894 8705 
0.9628 0978 

0.8374 8426 
0.6190 9151 
0.7894 0923 
0.7664 1673 
0.7440 9991 

0.7224 2128 
0.7013 7988 
0.6809 5134 
0.6611 1761 
0.6419 6195 

0.6291 6694 
0.6050 1645 
0.5873 9461 
0.5702 8609 
0.5596 7575 

0.9375 4928 
0.5218 9250 
0.5066 9175 
0.4819 3974 
0.4778 0557 

0.4696 9479 
0.4501 9906 
0.4370 7675 
0.4243 4636 
0.4119 8676 

0.3999 6715 
0.3883 3703 
0.3770 2625 
0.9660 4490 
0.3553 8340 

0.9450 3243 
0.3349 6294 
0.9252 2615 
0.3157 5355 
0.3065 5684 

0.2976 2800 
0.2889 5922 
0.2805 4294 
0.2723 7179 
0.2644 3862 

0.2567 3659 
0.2492 5876 
0.2419 9880 
0.2349 5029 
0.2281 0708 


0.9661 6357 
0.9335 1070 
0.9018 4271 
0.6714 4223 
0.8419 7317 

0.8135 0064 
0.7659 9098 

0.7S94 1156 
0.7337 3097 
0.7099 1691 

0.6849 4571 
0.6617 6330 
0.6394 0415 
0.6177 8179 
0.5968 9062 

0.5767 0591 
0.5572 0378 
0.5393 6114 
0.5201 5569 
0.5025 6566 

0.4855 7090 
0.4691 5063 
0.4532 8563 
0.4379 5713 
0.4231 4699 

0.4086 3767 
0.3950 1224 
0.3816 5434 
0.3687 48t5 
0.3562 7841 

0.3442 3035 
0.3325 8971 
0.3213 4271 
0.3104 7605 
0.2999 7686 

0.2898 3272 
0.2800 3161 
0.2705 6194 
0.2614 1250 
0.2525 7247 

0.2440 3137 
0.2357 7910 
0.2278 0590 
0.2201 0231 
0.2126 5924 

0.2054 6787 
0.1985 1968 
0.1918 0643 
0.1953 2024 
0.1790 5337 


0.9615 3648 
0.9245 5621 
0.8889 9636 
0.9548 0419 
0.8219 2711 

0.7903 1453 
0.7599 1781 
0.7306 9021 
0.7025 6674 
0.6755 6417 

0.6495 8093 
0.6245 9705 
0.6003 7409 
0.5774 7508 
0.5552 6450 

0.5339 0619 
0.5133 7325 
0.4936 2612 
0.4746 4242 
0.4563 8695 

0.4388 3360 
0.4219 5539 
0.4057 2633 
0.3901 2147 
0.3751 1680 

0.3606 8923 
0.3498 1657 
0.3334 7747 
0.3206 5141 
0.3083 1867 

0.2964 6026 
0.2850 5794 
0.2740 9417 
0.2635 5209 
0.2534 1547 

0.2436 6872 
0.2342 9685 
0.2252 8543 
0.2166 2061 
0.2082 8904 

0.2002 7793 
0.1925 7493 
0.1851 6620 
0.1780 4635 
0.1711 9641 

0.1646 1386 
0.1582 6256 
0.1521 9476 
0.1463 4112 
0.1407 1262 


0.9569 3780 
0.9157 2995 
0.6762 9660 
0.8385 6134 
0.8024 5105 

0.7678 9874 
0.7348 2846 
0.7031 6513 
0.6729 0443 
0.6439 2768 

0.6161 9674 
0.5696 6386 
0.5642 7164 
0.5399 7286 
0.5167 2044 

0.4944 6932 
0.4731 7639 
0.4526 0037 
0.4333 0179 
0.4146 4286 

0.3967 8743 
0.3797 0099 
0.3633 5013 
0.3477 0347 
0.3327 3060 

0.3184 0248 
0.3066 9137 
0.2915 7069 
0.2790 1502 
0.2670 0002 

0.2555 0241 
0.2444 9991 
0.2339 7121 
0.2238 9589 
0.2142 5444 

0.2050 2817 
0.1961 9921 
0.1877 5044 
0.1796 6549 
0.1719 2870 

0.1645 2507 
0.1574 4026 
0.1506 6054 
0.1441 7276 
0.1379 6437 

0.1320 2332 
0.1263 3910 
0.1208 9771 
0.1156 9156 
0.1107 0965 
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Present Value of 1 at Compound Interest 


II 







0.2214 6310 
0.2130 1280 
0.2087 3028 
0.2028 7018 
0.1887 8717 

0.1810 3808 
0.1834 7183 
0.1800 8884 
0.1748 2308 
0.1687 9308 

0.1647 8841 
0.1388 8872 
0.1333 2882 
0.1308 0383 
0.1464 1323 

0.1421 4878 
0.1380 0833 
0.1338 8887 
0.1300 8628 
0.1262 8736 

0.1226 1880 
0.1180 4797 
0.1133 7888 
0.1122 1337 
0.1088 4321 

0.1057 7203 
0.1026 9131 
0.0887 0030 
0.0967 9641 
0.0939 7710 

0.0912 9990 
0.0883 8243 
0.0860 0238 
0.0834 9743 
0.0610 6347 

0.0767 0494 
0.0764 1198 
0.0741 8699 
0.0720 2362 
0.0689 2779 

0.0678 9103 
0.0639 1384 
0.0639 9383 
0.0621 2993 
0.0603 2032 

0.0383 8342 
0.0366 3769 
0.0332 0164 
0.0338 9383 
0.0320 3284 


3H% 

4 % 


0.1729 9843 

0.1333 0039 

0.1039 4223 

0.1871 

4824 

0.1300 9672 

0.1013 

8014 

0.1614 

9589 

0.1230 9300 

0.0970 

1449 

0.1360 

3467 

0.1202 8173 

0.0926 

3683 

0.1307 

3814 

0.1186 5931 

0.0688 

3907 

0.1436 

6004 

0.1112 0722 

0.0890 

1347 

0.1407 

3433 

0.1069 3002 

0.0813 

9260 

0.1338 

7320 

0.1028 1733 

0.0778 

4938 

0.1313 

7701 

0.0968 6282 

0.0744 9701 

0.1269 

3431 

0.0930 8040 

0.0712 

8901 

0.1226 

4184 

0.0914 0423 

0.0682 

1913 

0.1184 

9433 

0.0878 8968 

0.0682 

8148 

0.1144 

8747 

0.0843 0833 

0.0624 

7032 

0.1106 

1391 

0.0812 3803 

0.0597 

8021 

0.1068 7328 

0.0781 3272 

0.0972 0394 

0.1032 

6114 

0.0731 2762 

0.0347 4233 

0.0997 6922 

0.0722 3609 

0.0323 

8319 

0.0963 

9338 

0.0694 3970 

0.0901 

2937 

0.0931 

3363 

0.0667 8818 

0.0478 

7069 

0.0899 6612 

0.0642 1940 

0.0498 

0497 

0.0869 

4311 

0.0617 4942 

0.0439 2820 

0.0840 0300 

0.0393 7443 

0.0420 

3693 

0.0811 

6232 

0.0570 9081 

0.0402 

2837 

0.0784 

1770 

0.0548 9301 

0.0384 9413 

0.0737 6390 

0.0327 8387 

0.0368 3649 

0.0732 

0376 

0.0507 3333 

0.0352 

3023 

0.0707 2827 

0.0488 0147 

0.0337 

3228 

0.0683 

3630 

0.0469 2449 

0.0322 

7969 

0.0660 

2360 

0.0431 1970 

0.0306 8963 

0.0637 9283 

0.0433 8433 

0 . 029 S 

3948 

0.0616 3361 

0.0417 1370 

0.0282 8636 

0.0393 

3131 

0.0401 1128 

0.0270 6830 

0.0373 3730 

0.0385 6831 

0.0239 

0287 

0.0333 

9179 

0.0370 8910 

0.0247 

8744 

0.0337 

1197 

0.0396 5679 

0.0237 

2003 

0.0318 9333 

0.0342 8728 

0.0226 9860 

0.0301 

4060 

0.0329 8632 

0.0217 2113 

0.0484 4303 

0.0317 0050 

0.0207 

8379 

0.0468 0679 

0.0304 8129 

0.0196 8070 

0.0432 2393 

0.0293 0990 

0.0190 3417 

0.0436 

9464 

0.0281 8183 

0.0182 

1431 

0.0422 

1704 

0.0270 9772 

0.0174 

3016 

0.0407 8941 

0.0260 9980 

0.0166 

7986 

0.0394 

1006 

0.0280 3337 

0.0139 6132 

0.0380 7733 

0.0240 8979 

0.0132 7399 

0.0367 8971 

0.0231 0329 

0.0146 

1626 

0.0333 4362 

0.0222 7233 

0.0139 6663 

0.0343 4339 

0.0214 1972 

0.0133 

6484 

0.0331 

8221 

0.0208 9204 

0.0126 

0917 

0.0320 

6011 

0.0198 0004 

0.0122 9883 
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Present Value of 1 at Compound Interest 


'<!+*)- 


0.9323 8095 
0.9070 2948 
0.8638 3760 
0.8227 0247 
0.7833 2617 

0.7462 1940 
0.7106 8133 
0.6768 3836 
0.6446 0892 
0.6139 1323 


0.9478 6730 
0.6984 9242 
0.8516 1366 
0.8072 1674 
0.7651 3433 

0.7232 4363 
0.6874 3681 
0.6513 9887 
0.6176 2926 
0.5854 3058 


0.9433 9623 
0.8899 9 644 
0.8396 1928 
0.7920 9366 
0.7472 3617 

0.7049 6054 
0.6630 5711 
0.6274 1237 
0.5916 9846 
0.5583 9478 


63 *% 


0.9389 6714 
0.8816 5928 
0.8278 4909 
0.7773 2309 
0.7298 8084 

0.6853 3412 
0.6435 0621 
0.6042 3119 
0.5673 5323 
0.5327 2604 



0.5846 7929 
0.9568 3742 
0.5303 2135 
0.5050 6795 
0.4810 1710 


0.5549 1050 
0.5259 8152 
0.4985 6068 
0.4725 6937 
0.4479 3305 


0.5267 8753 
0.4969 6936 
0.4688 3902 
0.4423 0096 
0.4172 6506 


0.5002 1224 
0.4696 8285 
0.4410 1676 
0.4141 0025 
0.3888 2652 


0.4581 1192 
0.4362 9669 
0.4155 2065 
0.3957 3396 
0.3768 8948 


0.4245 8109 
0.4024 4693 
0.3814 6590 
0.3615 7906 
0.3427 2696 


0.3936 4628 
0.3713 6442 
0.3503 4378 
0.3305 1301 
0.3118 0473 


0.3650 9533 
0.3428 1251 
0.3218 8969 
0.3022 4384 
0.2837 9703 


0.3569 4236 
0.3418 4987 
0.3255 7131 
0.3100 6791 
0.2953 0277 


0.3248 6198 
0.3079 2567 
0.2918 7267 
0.2766 5656 
0.2622 3370 


0.2941 5940 
0.2775 0510 
0.2617 9726 
0.2469 7655 
0.2329 9863 


0.2664 7606 
0.2502 1228 
0.2349 4111 
0.2206 0198 
0.2071 3801 



0.2812 4073 
0.2678 4832 
0.2550 9364 
0.2429 4632 
0.2313 7745 

0.2203 5947 
0.2098 6617 
0.1998 7254 
0.1903 5480 
0.1812 9029 

0.1726 5741 
0.1644 3563 
0.1566 0536 
0.1491 4797 
0.1420 4568 

0.1352 8160 
0.1288 3962 
0.1227 0440 
0.1168 6133 
0.1112 9651 

0.1059 9666 
0.1009 4921 
0.0961 4211 
0.0915 6391 
0.0872 0373 


0.2465 6275 
0.2356 0450 
0.2233 2181 
0.2116 7944 
0.2006 4402 

0.1901 8390 
0.1802 6910 
0.1708 7119 
0.1619 6321 
0.1535 1963 

0.1455 T 624 
0.1379 3008 
0.1307 3941 
0.1239 2362 
0.1 174 6314 

0.1113 3947 
0.1055 3504 
0.1000 3322 
0.0948 1822 
0.0898 7509 

0.0851 8965 
0.0807 4849 
0.0785 3865 
0.0725 4867 
0.0667 6652 


0.2198 1003 
0.2073 6795 
0.1956 3014 
0.1645 5674 
0.1741 1015 

0.1642 5464 
0.1549 5740 
0.1461 8622 
0.1379 1153 
0.1301 0522 

0.1227 4077 
0.1157 9319 
0.1092 3695 
0.1030 5552 
0.0972 2219 

0.0917 1905 
0.0865 2740 
0.0816 2962 
0.0770 0908 
0.0726 5007 

0.0685 3781 
0.0646 5831 
0.0609 9840 
0.0575 4566 
0.0542 8836 


0.1944 9579 
0.1826 2515 
0.1714 7902 
0.1610 1316 
0.1611 6607 

0.1419 5875 
0.1332 9460 
0.1251 5925 
0.1175 2042 
0.1103 4781 

0.1036 1297 
0.0972 8917 
0.0913 5134 
0.0857 7590 
0.0805 4075 

0.0756 2512 
0.0710 0950 
0.0666 7559 
0.0626 0619 
0.0587 8515 

0.0551 9733 
0.0518 2848 
0.0486 6524 
0.0456 9506 
0.0429 0616 





Digitized by 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 




















Present Value of 1 at Compound Interest II 


»" = (!+»)"" 


5% 

5J<% 

6% 

6J*% 

n. 

0.0830 9117 

0.0651 8153 

0.0512 1544 

0.0402 8747 

91 

0.0790 9839 

0.0617 8344 

0.0483 1645 

0.0378 2861 

52 

0.0753 2888 

0.0585 6250 

0.0455 8156 

0.0355 1982 

53 

0.0717 4272 

0.0555 0948 

0.0430 0147 

0.0333 5195 

54 

0.0683 2640 

0.0526 1562 

0.0405 6742 

0.0313 1638 

ms 

0.0650 7276 

0.0498 7263 

0.0382 7115 

0.0294 0505 

■n 

0.0619 7406 

0.0472 7263 

0.0361 0486 

0.0276 1038 

S7 

0.0590 2291 

0.0446 0818 

0.0340 61 19 

0.0259 2524 

Kv.f 

0.0562 1230 

0.0424 7221 

0.0321 3320 

0.0243 4295 


0.0535 3552 

0.0402 5602 

0.0303 1434 

0.0228 5723 

60 

0.0509 8621 

0.0361 5925 

0.0265 9843 

0.0214 6216 

61 

0.0485 5830 

0.0361 6992 

0.0269 7965 

0.0201 5229 

62 

0.0482 4600 

0.0342 8428 

0.0254 5250 

0.0189 2233 

63 

0.0440 4381 

0.0324 9695 

0.0240 1179 

0.0177 6745 

64 

0.0419 4648 

0.0308 0279 

0.0226 5264 

0.0166 8305 

65 

0.0399 4903 

0.0291 9696 

0.0213 7041 

0.0156 6484 

66 

0.0380 4670 

0.0276 7485 

0.0201 6077 

0.0147 0877 

67 

0.0362 3495 

0.0262 3208 

0.0190 1959 

0.0136 1105 

68 

0.0345 0948 

0.0248 6453 

0.0179 4301 

0.0129 6812 

69 

0.0328 6617 

0.0235 6828 

0.0169 2737 

0.0121 7664 

70 

0.0313 out 

0.0223 3960 

0.0159 6921 

0.0114 3346 

71 

0.0298 1058 

0.0211 7498 

0.0150 6530 

0.0107 3565 

72 

0.0283 9103 

0.0200 7107 

0.0142 1254 

0.0100 8042 

73 

0.0270 3908 

0.0190 2471 

0.0134 0806 

0.0094 6518 

74 

0.0257 5150 

0.0180 3290 

0.0126 4911 

0.0088 8750 

75 

0.0245 2524 

0.0170 9279 

0.0119 3313 

0.0083 4507 

76 

0.0233 5737 

0.0162 0170 

0.0112 5767 

0.0078 3574 

77 

0.0222 4512 

0.0153 5706 

0.0106 2044 

0.0073 5751 

78 

0.0211 8582 

0.0145 5646 

0.0100 1928 

0.0069 0846 

79 

0.0201 7698 

0.0137 9759 

0.0094 5215 

0.0064 8681 

u 

0.0192 1617 

0.0130 7828 

0.0089 1713 

0.0060 9090 

81 

0.0183 0111 

0.0123 9648 

0.0084 1238 

0.0057 1916 

82 

0.0174 2963 

0.0117 5022 

0.0079 3621 

0.0053 7010 

83 

0.0165 9965 

0.0111 3765 

0.0074 8699 

0.0050 4235 

84 

0.0158 0919 

0.0105 5701 

0.0070 6320 

0.0047 3460 

u 

0.0150 5637 

0.0100 0664 

0.0066 6340 

0.0044 4563 

H 

0.0143 3940 

0.0094 8497 

0.0062 8622 

0.0041 7430 

87 

0.0136 5657 

0.0089 9049 

0.0059 3040 

0.0039 1953 

ml 

0.0130 0626 

0.0065 2180 

0.0055 9472 

0.0036 8031 

ml 

0.0123 8691 

0.0080 7753 

0.0052 7803 

0.0034 5569 

u 

0.0117 9706 

0.0076 5643 

0.0049 7926 

0.0032 4478 

91 

0.0112 3530 

0.0072 5728 

0.0046 9743 

0.0030 4674 

92 

0.0107 0028 

0.0068 7894 

0.0044 3154 

0.0026 6079 

93 

0.0101 9074 

0.0065 2032 

0.0041 8070 

0.0026 8619 

94 

0.0097 0547 

0.0061 8040 

0.0039 4405 

0.0025 2224 

HI 

0.0092 4331 

0.0058 5820 

0.0037 2081 

0.0023 6831 


0.0088 0315 

0.0055 5279 

0.0035 1019 

0.0022 2376 

•7 

0.0083 8395 

0.0052 6331 

0.0033 1150 

0.0020 8804 

ml 

0.0079 8471 

0.0049 8892 

0.0031 2406 

0.0019 6060 

KJ 

0.0076 0449 

0.0047 2683 

0.0029 4723 

0.0018 4094 

100 


339 
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|| Present Value of 1 at Compound Interest 




n 

7% 

7H% 

a% 

»*% 

D 

i 

0.9345 7944 

0.9302 3256 

0.6259 2593 

0.9216 5899 

1 


0.8734 3873 

0.8653 3261 

0.8573 3882 

0.8494 5529 

2 


0.8162 9786 

0.8049 6057 

0.7938 3224 

0.7829 0810 

3 


0.7628 9521 

0.7488 0053 

0.7350 2985 

0.7215 7428 

4 


0.7129 8618 

0.6965 5863 

0.6805 8320 

0.6650 4542 

5 


0.6663 4222 

0.6479 6152 

0.6301 6963 

0.6129 4509 

6 

Kfl 

0.6227 4974 

0.6027 5490 

0.5834 9040 

0.5649 2835 

7 

If 

0.5820 0910 

0.5607 0223 

0.5402 6888 

0.5206 6945 

8 

H 

0.5439 3374 

0.5215 8347 

0.5002 4897 

0.4798 7968 

9 

10 

0.5083 4929 

0.4851 9393 

0.4631 9349 

0.4422 8542 

10 

11 

0.4750 9280 

0.4513 4319 

0.4286 8286 

0.4076 3633 

11 

12 

0.4440 1196 

0.4198 5413 

0.3971 1378 

0.3757 0168 

12 

13 

0.4149 6443 

0.3905 6198 

0.3676 9792 

0.3462 6883 

13 

14 

0.3878 1724 

0.3633 1347 

0.3404 6104 

0.3191 4178 

14 

IS 

0.3624 4602 

0.3379 6602 

0.3152 4170 

0.2941 3989 

IS 

16 

0.3387 3460 

0.3143 8699 

0.2918 9047 

0.2710 9667 

16 

17 

0 3165 7439 

0.2924 5302 

0.2702 6895 

0.2498 5869 

17 

16 

0.2958 6392 

0.2720 4932 

0.2502 4903 

0.2302 8450 

18 

16 

0.2763 0832 

0.2530 6913 

0.2317 1206 

0.2122 4378 

19 

20 

0.2584 1900 

0.2354 1315 

0.2145 4821 

0.1956 1639 

20 

21 

0.2415 1309 

0.2189 8897 

0.1986 5575 

0.1802 9160 

21 

22 

0.2257 1317 

0.2037 1067 

0.1839 4051 

0.1661 6738 

22 

23 

0.2109 4688 

0.1894 9830 

0.1703 1528 

0.1531 4965 

23 

24 

0.1971 4662 

0.1762 7749 

0.1576 9934 

0.1411 5176 

24 

23 

0.1842 4918 

0.1639 7906 

0.1460 1790 

0.1300 9378 

25 

26 

0.1721 9549 

0.1525 3866 

0.1352 0176 

0.1199 0210 

26 

27 

0.1609 3037 

0.1418 9643 

0.1251 8682 

0.1105 0885 

27 

26 

0.1504 0221 

0.1319 9668 

0.1159 1372 

0.1018 5148 

28 

2* 

0.1405 6282 

0.1227 8761 

0.1073 2752 

0.0938 7233 

29 

30 

0.1313 6712 

0.1142 2103 

0.0993 7733 

0.0865 1828 

30 

31 

0.1227 7301 

0.1062 5212 

0.0920 1605 

0.0797 4035 

31 

32 

0.1 147 4113 

0.0988 3918 

0.0852 0005 

0.0734 9341 

32 

33 

0.1072 3470 

0.0919 4343 

0.0788 8893 

0.0677 3586 

33 

34 

0.1002 1934 

0.0855 2877 

0.0730 4531 

0.0624 2936 

34 

35 

0.0936 6294 

0.0795 6164 

0.0676 3454 

0.0573 3856 

35 

m 

0.0875 3546 

0.0740 1083 

0.0626 2458 

0.0530 3095 

36 

37 

0.0818 0884 

0.0688 4729 

0.0579 8572 

0.0488 7645 

37 

rj 

0.0764 5666 

0.0640 4399 

0.0536 9048 

0.0450 4742 

38 


0.0714 5501 

0.0595 7580 

0.0497 1341 

0.0415 1836 

39 

40 

0.0667 8038 

0.0554 1935 

0.0460 3093 

0.0382 6577 

40 

41 

0.0624 1157 

0.0515 5288 

0.0426 2123 

0.0352 6799 

41 

42 

0.0583 2857 

0.0479 5617 

0.0394 6411 

0.0325 0506 

42 

43 

0.0545 1268 

0.0446 1039 

0.0365 4084 

0.0299 5858 

43 

44 

0.0509 4643 

0.0414 9804 

0.0338 341 1 

0.0276 1180 

44 

45 

0.0476 1349 

0.0386 0283 

0.0313 2798 

0.0254 4848 

45 

46 

0.0444 9859 

0.0359 0961 

0.0290 0730 

0.0234 5492 

46 

47 

0.041 5 8747 

0.0334 0428 

0.0268 5861 

0.0216 1734 

47 

48 

0.0388 6679 

0.0310 7375 

0.0248 6908 

0.0199 2382 

48 

49 

0.0363 2410 

0.0289 0582 

0.0230 2693 

0.0183 6297 

49 

SO 

0.0339 4776 

0.0268 8913 

0.0213 2123 

0.0169 2439 

SO 
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Present Value of 1 at Compound Interest 


II 



1 


0.0317 2080 
0.0296 SI29 
0.0277 It49 
0.0258 9858 
0.0242 0428 

0.0226 2083 
0.0211 4096 
0.01*7 57*1 
0.0184 6333 
0.0172 3732 

0.0161 2834 
0.0150 7321 
0.0140 8711 
0.0131 6353 
0.0123 0423 

0 0114 9928 
0.0107 4699 
0.0100 4392 
0.0093 8684 
0.0087 7273 

0.0091 9883 
0.0076 6246 
0.0071 6117 
0.0066 9269 
0.0062 5483 

0.0038 4563 
0.0034 6323 
0.0031 0382 
0.0047 7179 
0.0044 3962 

0.0041 6787 
0.0038 9320 
0.0036 4038 
0.0034 0222 
0.0031 7*63 

0.0029 7163 
0.0027 7723 
0.0023 9334 
0.0024 2574 
0.0022 6704 

0.0021 1873 
0.0019 8012 
0.0019 5058 
0.0017 2952 
0.0016 1637 

0.0013 1063 
0.0014 1180 
0.0013 1944 
0.0012 3312 
0.0011 3243 


0.0230 1315 
0.0232 6804 
0.0216 4469 
0.0201 3460 
0.0187 2986 

0.0174 2312 
0.0162 0736 
0.0150 7 660 
0.0140 2493 
0.0130 4644 

0.0121 3623 
0.0112 8*51 
0.0105 0187 
0.0097 6918 
0.0090 8761 

0.0064 5339 
0.0078 6381 
0.0073 1317 
0.0068 0481 
0.0063 3006 

0.0038 8842 
0.0034 7760 
0.0030 9344 
0.0047 3993 
0.0044 0923 

0.0041 0163 
0.0038 1347 
0.0035 4*29 
0.0033 0163 
0.0030 7130 

0.0028 3703 
0.0026 3770 
0.0024 7228 
0.0022 997* 
0.0021 3934 

0.0019 9009 
0.0018 5124 
0.0017 2209 
0.0016 01*4 
0.0014 9018 

0.0013 8621 
0.0012 6950 
0.0011 9933 
0.0011 1585 
0.0010 3800 

0.0009 6538 
0.0006 *821 
0.0008 3335 
0.0007 7723 
0.0007 2303 


0.0197 4188 
0.0162 7932 
0.0169 2548 
0.0136 7174 
0.0145 1087 

0.0134 3399 
0.0124 4073 
0.0115 1920 
0.0106 6392 
0.0098 7385 

0.0091 4431 
0.0084 6693 
0.0078 3977 
0.0072 3903 
0.0067 2134 

0.0062 2346 
0.0057 6247 
0.0053 3362 
0.0049 4039 
0.0043 7443 

0.0042 3338 
0.0039 2184 
0.0036 3133 
0.0033 6234 
0.0031 1328 

0.0028 8267 
0.0026 6914 
0.0024 7142 
0.0022 8835 
0.0021 1983 

0.0019 61*0 
0.0018 1657 
0.0016 8201 
0.0015 3742 
0.0014 4203 

0.0013 3323 
0.0012 3633 
0.0011 4473 
0.0010 5993 
0.0009 8144 

0.0009 0874 
0.0008 4142 
0.0007 7910 
0.0007 2139 
0.0006 6793 

0.0006 1847 
0.0003 7266 
0.0003 3024 
0.0004 *0*6 
0.0004 3459 


0.0133 9832 
0.0143 7651 
0.0132 5024 
0.0122 1221 
0.01 12 354* 

0.0103 7372 
0.0093 6104 
0.0089 1201 
0.0081 2167 
0.0074 8341 

0.0068 9900 
0.0063 3832 
0.0038 6039 
0.0034 0128 
0.0049 7814 

0.0045 8815 
0.0042 2871 
0.0038 9743 
0 0033 9210 
0.0033 1069 

0.0030 3133 
0.0028 1228 
0.0023 *196 
0.0023 8891 
0.0022 0176 

0.0020 2927 
0.0018 7030 
0.0017 2377 
0.0013 8873 
0.0014 6427 

0.0013 4936 
0.0012 4383 
0.0011 4639 
0.0010 3638 
0.0009 7381 

0.0008 9732 
0.0008 2720 
0.0007 6240 
0.0007 0267 
0.0006 4762 

0.0003 9689 
0.0003 3013 
0.0005 0703 
0.0004 6731 
0.0004 3070 

0.0003 *696 
0.0003 6386 
0.0003 3720 
0.0003 1078 
0.0002 6644 
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Amount of 1 at Compound Interest 


(1+i)’ 



h% 

%S% 


M% 

t.0029 0000 

1.0029 1667 

1.0033 3333 

1.0041 6667 

1.0050 0625 

1.0058 4184 

1.0066 7778 

1.0083 5069 

1.0075 1877 

1.0087 7555 

1.0100 3337 

1.0125 5216 

1.0100 3756 

1.0117 1781 

1.0134 0015 

1.0167 7112 

1.0125 6266 

1.0146 6665 

1.0167 7615 

1.0210 0767 

1.0150 9406 

1.0176 2810 

1.0201 6741 

1.0252 6187 

1.0176 3180 

1.0205 9618 

1.0235 6797 

1.0295 3379 

1.0201 7588 

1.0235 7292 

1.0269 7986 

1.0338 2352 

1.0227 2632 

1.0265 5834 

1.0304 0313 

1.0381 3111 

1.0252 8313 

1.0295 5247 

1.0338 3780 

1.0424 5666 

1.0278 4634 

1.0325 5533 

1.0372 8393 

1.0466 0023 

1.0304 1596 

1.0355 6695 

1.0407 4154 

1.0511 6190 

1.0329 9200 

1.0385 8736 

1.0442 1068 

1.0555 4174 

1.0355 7448 

1.0416 1657 

1.0476 9138 

1.0599 3983 

1.0381 6341 

1.0446 5462 

1.0511 8369 

1.0643 5625 

1.0407 5882 

1.0477 0153 

1.0546 8763 

1.0687 9106 

1.0433 6072 

1.0507 5732 

1.0582 0326 

1.0732 4436 

1.0459 6912 

1.0538 2203 

1.0617 3060 

1.0777 1621 

1.0483 8404 

1.0568 9568 

1.0652 6971 

1.0822 0670 

1.0512 0550 

1.0599 7829 

1.0688 2060 

1.0867 1589 

1.0538 3352 

1.0630 6990 

1.0723 8334 

1.0912 4387 

1.0564 6810 

1.0661 7052 

1.0759 5795 

1.0957 9072 

1.0591 0927 

1.0692 8018 

1.0795 4448 

1.1003 5652 

1 0617 5704 

1.0723 9891 

1.0631 4296 

1.1049 4134 

1.0644 1144 

1.0755 2674 

1.0867 5344 

1.1095 4526 

1.0670 7247 

1.0786 6370 

1.0903 7595 

1.1141 6836 

1.0697 4015 

1.0816 0980 

1.0940 1053 

1.1188 1073 

1.0724 1450 

1.0849 6508 

1.0976 5724 

1.1234 7244 

1.0750 9553 

1.0881 2956 

1.1013 1609 

1.1281 5358 

1.0777 8327 

1.0913 0327 

1.1049 8715 

1.1328 5422 

1.0804 7773 

1.0944 8624 

1.1086 7044 

1.1375 7444 

1 0831 7892 

1.0976 7849 

1.1 123 6601 

1.1423 1434 

1.0858 8687 

1.1008 8005 

1.1 160 7369 

1.1470 7398 

1.0886 0159 

1.1040 9095 

1.1197 9414 

1.1518 5346 

1.0913 2309 

1.1073 1122 

1.1235 2679 

1.1566 5284 

1.0940 5140 

1.1105 4088 

1.1272 7187 

1.1614 7223 

1.0967 8653 

1.1137 7995 

1.1310 2945 

1.1663 1170 

1.0995 2850 

1.1170 2848 

1.1347 9955 

1.1711 7133 

1.1022 7732 

1.1202 8648 

1.1385 8221 

1.1760 5121 

1.1050 3301 

1.1235 5398 

1.1423 7748 

1.1809 5142 

1.1077 9559 

1.1268 3101 

1.1461 8541 

1.1858 7206 

1.1105 6508 

1.1301 1760 

1.1500 0603 

1.1908 1319 

1.1133 4149 

1.1334 1378 

1.1538 3938 

1.1957 7491 

1.1161 2485 

1.1367 1957 

1.1576 8551 

1.2007 5731 

1.1189 1516 

1.1400 3500 

1.1615 4446 

1.2057 6046 

1.1217 1245 

1.1433 6010 

1.1654 1628 

1.2107 8446 

1.1245 1673 

1.1466 9490 

1.1693 0100 

1.2158 2940 

1.1273 2802 

1.1500 3943 

1.1731 9867 

1.2208 9536 

1.1301 4634 

1.1533 9371 

1.1771 0933 

1.2259 8242 

1.1329 7171 

1.1567 5778 

1.1810 3303 

1.2310 9068 
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Amount of 1 at Compound Interest 


III 


(1+i)" 


%% 

¥*% 

■'a /O 

Y.% 

m 

1.1358 0414 

1.1601 3165 

1.1849 6981 

1.2362 2002 

51 

1.1386 4365 

1.1635 1537 

1.1889 1971 

1.2413 7114 

52 

1.1414 90Z6 

1.1669 0896 

1.1928 8277 

1.2465 4352 

53 

1.1443 4388 

1.1703 1244 

1.1968 5905 

1.2517 3745 

54 

1.1472 0484 

1.1737 2585 

1.2008 4858 

1.2569 5302 

55 

1.1500 7265 

1.1771 4922 

1.2048 5141 

1.2621 9033 

56 

1.1529 4804 

1.1805 8257 

1.2088 6758 

1.2674 4946 

57 

1.1558 3041 

1.1840 2594 

1.2128 97t4 

1.2727 3050 

E* 

1.1587 1998 

1.1874 7935 

1.2169 4013 

1.2780 3354 

■ i 

1.1616 1678 

1.1909 4283 

1.2209 9659 

1.2833 5868 

60 

1.1645 2082 

1.1944 1641 

1.2250 6658 

1.2887 0601 

61 

1.1674 3213 

1.1979 0013 

1.2291 5014 

1.2940 7561 

62 

1.1703 5071 

1.2013 9400 

1.2332 4730 

1.2994 6760 

63 

1.1732 7658 

1.2048 9807 

1.2373 5813 

1.3048 6204 

64 

1.1762 0977 

1.2084 1235 

1.2414 8266 

1.3103 1905 

H 

1.1791 5030 

1.2119 3689 

1.2456 2093 

1.3157 7872 


1.1820 9817 

1.2154 7171 

1,2497 7300 

1.3212 6113 

67 

1.1850 5342 

1.2190 1683 

1.2539 3891 

1.3267 6638 


1.1880 1605 

1.2225 7230 

1.2581 1871 

1.3322 9458 

■ i 

1.1909 8609 

1.2261 3813 

1.2623 1244 

1.3378 4560 

70 

1.1939 6356 

1.2297 1437 

1.2665 2015 

1.3434 2016 

71 

1.1969 4847 

1.2333 0104 

1.2707 4188 

1.3490 1774 

72 

1.1999 4084 

1.2368 9816 

1.2749 7769 

1.3546 3665 

73 

1.2029 4069 

1.2405 0578 

1.2792 2761 

1.3602 8298 

74 

1.2059 4804 

1.2441 2393 

1.2834 9170 

1.3659 5082 

75 

1.2089 6291 

1.2477 5262 

1.2877 7001 

1.3716 4229 

76 

1.2119 8532 

1.2513 9190 

1.2920 6258 

1.3773 5746 

77 

1.2150 1528 

1.2550 4179 

1.2963 6945 

1.3830 9645 

78 

1.2180 5282 

1.2587 0233 

1.3006 9068 

1.3888 5935 

79 

1.2210 9795 

1.2623 7355 

1.3050 2632 

1.3946 4627 

u 

1.2241 5070 

1.2660 5547 

1.3093 7641 

1.4004 5729 

81 

1.2272 1108 

1.2697 4813 

1.3137 4099 

1.4062 9253 


1.2302 7910 

1.2734 5156 

1.3181 2013 

1.4121 5209 


1.2333 5480 

1.2771 6580 

1.3225 1386 

1.4180 3605 


1.2364 3819 

1.2808 9086 

1.3269 2224 

1.4239 4454 


1.2395 2928 

1.2846 2680 

1.3313 4532 

1.4298 7764 


1.2426 2811 

1.2683 7362 

1.3357 8314 

1.4358 3546 

87 

1.2457 3468 

1.2921 3138 

1.3402 3575 

1.4418 1811 

El 

1.2488 4901 

1.2959 0010 

1.3447 0320 

1.4478 2568 


1.2519 7114 

1.2996 7980 

1.3491 8554 

1.4538 5829 

90 

1.2551 0106 

1.3034 7054 

1.3536 8283 

1.4599 1603 

91 

1.2582 3882 

1.3072 7233 

1.3581 9510 

1.4659 9902 

92 

1.2613 8441 

1.3110 8520 

1.3627 2242 

1.4721 0735 

93 

1.2645 3787 

1.3149 0920 

1.3672 6483 

1.4782 4113 

94 

1.2676 9922 

1.3187 4435 

1.3718 2238 

1.4844 0047 

95 

1.2708 6847 

1.3225 9069 

1.3763 9512 

1.4905 8547 


1.2740 4564 

1.3264 4825 

1.3609 8310 

1.4967 9624 

97 

1.2772 3075 

1.3303 1706 

1.3855 8638 

1.5030 3289 

El 

1.2804 2383 

1.3341 9715 

1.3902 0500 

1.5092 9553 

11 

1.2836 2489 

1.3380 8856 

1.3948 3902 

1.5155 8426 

100 
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Ill 


Amount of 1 at Compound Interest 


(l+0" 


B 


%S% 

101 

1.2868 3395 

1.3419 9131 

102 

1.2900 5104 

1.3459 0546 

103 

1.2932 7616 

1.3498 3101 

104 

1.2965 0935 

1.3537 6802 

103 

1.2997 5063 

1.3877 1651 

106 

1.3030 0000 

1.3616 7652 

107 

1.3062 5750 

1.3656 4807 

106 

1.3095 2315 

1.3698 3121 

109 

1.3127 9696 

1.3736 2597 

110 

1.3160 7895 

1.3776 3238 

111 

1.3193 6915 

1.3816 5047 

112 

1.3226 6757 

1.3856 8029 

113 

1.3259 7424 

1.3897 2186 

114 

1.3292 8917 

1.3937 7521 

115 

1.3326 1240 

1.3978 4039 

116 

1.3359 4393 

1.4019 1742 

117 

1.3392 8379 

1.4060 0635 

116 

1.3426 3200 

1.4101 0720 

119 

1.3459 8858 

1.4142 2001 

120 

1.3493 5355 

1.4183 4482 

121 

1,3527 2693 

1.4224 8166 

122 

1.3561 0875 

1.4266 3057 

123 

1.3594 9902 

1.4307 9157 

124 

1.3628 9777 

1.4349 6471 

125 

1.3663 0501 

1.4391 5003 

126 

1.3697 2077 

1.4433 4755 

127 

1.3731 4508 

1.4475 5731 

128 

1.3765 7794 

1.4517 7935 

129 

1.3800 1938 

1.4560 1371 

130 

1.3834 6943 

1.4602 6042 

131 

1.3669 2811 

1.4645 1951 

132 

1.3903 9543 

1.4687 9103 

133 

1.3938 7142 

1.4730 7500 

134 

1.3973 5609 

1.4773 7147 

135 

1.4008 4948 

1.4816 8047 

136 

1.4043 5161 

1.4860 0204 

137 

1.4078 6249 

1.4903 3621 

138 

1.4113 8214 

1.4946 6302 

139 

1.4149 1060 

1.4990 4252 

140 

1.4184 4787 

1.5034 1472 

141 

1.4219 9399 

1.5077 9968 

142 

1.4255 4898 

1.5121 9743 

143 

1.4291 1265 

1.5166 0801 

144 

1.4326 8563 

1.5210 3145 

145 

1.4362 6735 

1.5254 6779 

146 

1.4398 5802 

1.5299 1707 

147 

1.4434 5766 

1.5343 7933 

148 

1.4470 6631 

1.5388 5460 

149 

1.4506 6397 

1.5433 4293 

150 

1.4543 1068 

1.5478 4434 



Wo 

E 


1.5218 9919 

101 

1.4041 5344 

1.5282 4044 

102 

1.4088 3395 

1.5346 0811 

103 

1.4135 3007 

1.5410 0231 

104 

1.4182 4183 

1.5474 2315 

105 

1.4229 6931 

1.5538 7075 

106 

1.4277 1254 

1.5603 4521 

107 

1.4324 7158 

1.5668 4665 

108 

1.4372 4649 

1.5733 7518 

109 

1.4420 3731 

1.5799 3091 

110 

1.4468 4410 

1.5885 1395 

111 

1.4516 6691 

1.5931 2443 

112 

1.4565 0580 

1.5997 6245 

113 

1.4613 6082 

1.6064 2812 

114 

1.4662 3202 

1.6131 2157 

115 

1.4711 1946 

1.6198 4291 

116 

1.4760 2320 

1.6265 9226 

117 

1.4609 4327 

1.6333 6973 

118 

1.4858 7979 

1.6401 7543 

119 

1.4908 3268 

1.6470 0950 

120 

1.4958 0212 

1.6538 7204 

121 

1.5007 8813 

1.6607 6317 

122 

1.5057 9076 

1.6676 8302 

123 

1,5108 1006 

1.6746 3170 

124 

1.5158 4609 

1.6816 0933 

125 

1.5208 9892 

1.6886 1603 

126 

1.5259 6858 

1.6956 5193 

127 

1.5310 5514 

1.7027 1715 

128 

1.5361 5866 

1.7098 1181 

129 

1.5412 7919 

1.7169 3602 

130 

1.5464 1678 

1.7240 8992 

131 

1.5515 7151 

1.7312 7363 

132 

1.5567 4341 

1.7384 8727 

133 

1.5619 3256 

1.7457 3097 

134 

1.5671 3900 

1.7530 0485 

135 

1.5723 6279 

1.7603 0903 

136 

1.5776 0400 

1.7676 4365 

137 

1.5828 6268 

1.7750 0884 

138 

1.5881 3889 

1.7824 0471 

139 

1.5934 3269 

1.7898 3139 

140 

1.5987 4413 

1.7972 8902 

141 

1.6040 7328 

1.8047 7773 

142 

1.6094 2019 

1.8122 9763 

143 

1.6147 8492 

1.8198 4887 

144 

1.6201 6754 

1.8274 3158 

145 

1.625S 6810 

1.8350 4588 

146 

1.6309 8666 

1.8426 9190 

147 

1.6364 2328 

1.8503 6978 

148 

1.6418 7802 

1.8580 7966 

149 

1.6473 5095 

1.8658 2166 

150 
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Amount of 1 at Compound Interest III 


(1+iT 


n 

IrC7 

<4 /f 

\'<% 

\% 

Y.% 

n 

151 

1.4579 4646 

1.5523 5889 

1.6528 4212 

1.8735 9591 

151 

152 

1.4615 9132 

1.5566 8660 

1.6583 5160 

1.8814 0256 

152 

153 

1.4652 4530 

1.5614 2752 

1.6638 7943 

1.8892 4174 

153 

154 

1.4689 0842 

1.5659 8169 

1.6694 2570 

1.8971 1358 

154 

155 

1.4725 8069 

1.5705 4913 

1.6749 9045 

1.9050 1822 

155 

156 

1.4762 6214 

1.5751 2990 

1.6805 7375 

1.9129 5580 

156 

157 

1.4799 5279 

1.5797 2403 

1.6861 7566 

1.9209 2645 

157 

158 

1.4836 5268 

1.5843 3156 

1.6917 9625 

1.9289 3031 

158 

159 

1.4873 6181 

1.5889 5253 

1.6974 3557 

1.9369 6752 

159 

180 

1.4910 8021 

1.5935 8697 

1.7030 9369 

1.9450 3821 

160 

161 

1.4948 0791 

1.5982 3493 

1.7087 7067 

1.9531 4254 

161 

162 

1.4985 4493 

1.6028 9645 

1.7144 6657 

1.9612 8063 

162 

163 

1.5022 9129 

1.6075 7157 

1.7201 8146 

1.9694 5264 

163 

164 

1.5060 4702 

1.6122 6032 

1.7259 1540 

1.9776 5869 

164 

165 

1.5098 1214 

1.6169 6274 

1.7316 6845 

1.9858 9893 

165 

166 

1.5135 8667 

1.6216 7886 

1.7374 4068 

1.9941 7351 

166 

167 

1.5173 7064 

1.6264 0878 

1.7432 3215 

2.0024 8257 

167 

168 

1.5211 6406 

1.6311 5247 

1.7490 4292 

2.0108 2625 

168 

169 

1.5249 6697 

1.6359 1000 

1.7548 7306 

2.0192 0469 

169 

170 

1.5287 7939 

1.6406 8140 

1.7607 2264 

2.0276 1804 

170 

171 

1.5326 0134 

1.6454 6672 

1.7665 9172 

2.0360 6645 

171 

172 

1.5364 3284 

1.6502 6600 

1.7724 8035 

2.0445 5006 

172 

173 

1.5402 7393 

1.6550 7928 

1.7783 8862 

2.0530 6902 

173 

174 

1.5441 2461 

1,6599 0659 

1.7843 1658 

2.0616 2347 

174 

175 

1.5479 8492 

1.6647 4799 

1.7902 6431 

2.0702 1357 

175 

176 

1.5518 5488 

1.6696 0350 

1.7962 3185 

2.0788 3946 

176 

177 

1.5557 3452 

1.6744 7318 

1.8022 1929 

2.0875 0129 

177 

178 

1.5596 2386 

1.6793 5706 

1.8082 2669 

2.0961 9921 

178 

179 

1.5635 2292 

1.6842 5518 

1.8142 541 1 

2.1049 3338 

179 

180 

1.5674 3172 

1.6891 6760 

1.8203 0163 

2.1137 0393 

180 

181 

1.5713 5030 

1.6940 9433 

1.8263 6930 

2.1225 1103 

181 

182 

1.5752 7868 

1 .6990 3544 

1.8324 5720 

2.1313 5483 

182 

183 

1.5792 1688 

1.7039 9096 

1.8385 6539 

2.1402 3547 

183 

184 

1.5831 6492 

1.7089 6094 

1.8446 9394 

2.1491 5312 

184 

185 

1.5871 2283 

1.7139 4541 

1.8508 4292 

2.1581 0793 

185 

186 

1.5910 9064 

1.7189 4441 

1.8570 1240 

2.1671 0004 

186 

187 

1.5950 6636 

1.7239 5800 

1.8632 0244 

2.1761 2963 

187 

188 

1,5990 5604 

1.7289 8621 

1.8694 1311 

2.1851 9683 

IBB 

189 

1.6030 5368 

1.7340 2909 

1.8756 4449 

2.1943 0182 

189 

190 

1.6070 6131 

1.7390 8667 

1.8818 9664 

2.2034 4474 

190 

191 

1.6110 7896 

1.7441 5901 

1.8881 6963 

2 2126 2576 

191 

192 

1.6151 0666 

1.7492 4614 

1.8944 6352 

2.2218 4504 

192 

193 

1.6191 4443 

1.7543 4811 

1.9007 7840 

2.2311 0272 

193 

194 

1.6231 9229 

1.7594 6496 

1.9071 1433 

2.2403 9899 

194 

195 

1.6272 5027 

1.7645 9673 

1.9134 7138 

2.2497 3398 

195 

196 

1.6313 1839 

1.7697 4347 

1.9198 4962 

2.2591 0787 

196 

197 

1.6353 9669 

1.7749 0522 

1.9262 4912 

2.2685 2082 

197 

198 

1.6394 8518 

1.7800 8203 

1.9326 6995 

2.2779 7299 

198 

199 

1.6435 6390 

1.7852 7393 

1.9391 1218 

2.2874 6455 

199 

200 

1.6476 9285 

1.7904 8098 

1.9455 7589 

2.2969 9565 

200 
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Amount of 1 at Compound Interest 


(!+£)' 



H% 

Y.% 

H% 


1.0050 0000 

1.0058 3333 

1.0062 5000 

1.0066 6667 

1.0100 2500 

1.0117 0069 

1.0125 3906 

1.0133 7778 

1.0150 7513 

1.0176 0228 

1.0188 6743 

1.0201 3363 

1.0201 5050 

1.0235 3830 

1.0252 3535 

1.0269 3452 

1.0252 5123 

1.0295 0894 

1.0316 4307 

1.0337 807S 

1.0303 7751 

1.0355 1440 

1.0380 9084 

1.0406 7262 

1.0355 2940 

1.0415 5490 

1.0445 7891 

1.0476 1044 

1.0407 0704 

1.0476 3064 

1.0511 0753 

1.0545 9451 

1.0459 1058 

1.0537 4182 

1.0576 7695 

1.0616 2514 

1.0511 4013 

1.0598 8865 

1.0642 8743 

1.0687 0264 

1.0563 9583 

1.0660 7133 

1.0709 3923 

1.0758 2732 

1.0616 7781 

1.0722 9008 

1.0776 3260 

1.0829 9951 

1.0669 8620 

1.0785 4511 

1.0843 6780 

1.0902 1950 

1.0723 2113 

1.0848 3662 

1.091 1 4510 

1.0974 8763 

1.0776 8274 

1.0911 6483 

1.0979 6476 

1.1048 0422 

1.0830 7113 

1.0975 2996 

1.1048 2704 

1.1121 6958 

1.0884 8651 

1.1039 3222 

1.1 117 3221 

1.1195 8404 

1.0939 2894 

1.1103 7182 

1.1186 8053 

1.1270 4794 

1.0993 9858 

1.1168 4899 

1.1256 7229 

1.1345 6159 

1.1048 9558 

1.1233 6395 

1.1-327 0774 

1.1421 2533 

1.1 104 2006 

1.1299 1690 

1.1397 8716 

1.1497 3950 

1.1159 7216 

1.1365 0808 

1.1469 1083 

1.1574 0443 

1.1215 5202 

1.1431 3771 

1.1540 7902 

1.1651 2046 

1.1271 5978 

1.1498 0602 

1.1612 9202 

1.1728 8793 

1.1327 9558 

1.1565 1322 

1.1685 5009 

1.1807 0718 

1.1384 5955 

1.1632 5955 

1.1758 5353 

1.1885 7857 

1.1441 5185 

1.1700 4523 

1.1832 0262 

1.1965 0242 

1.1498 7261 

1.1768 7049 

1.1905 9763 

1.2044 7911 

1.1556 2197 

1.1637 3557 

1.1980 3887 

1,2125 0897 

1.1614 0008 

1.1906 4069 

1.2055 2661 

1.2205 9236 

1.1672 0708 

1.1975 8610 

1.2130 6115 

1.2287 2964 

1.1730 4312 

1.2045 7202 

1.2206 4278 

1.2369 2117 

1.1789 0833 

1.2115 9869 

1.2282 7180 

1.2451 6731 

1.1848 0288 

1.2186 6634 

1.2359 4850 

1.2534 6843 

1.1907 2689 

1.2257 7523 

1.2436 7318 

1.2618 2489 

1.1966 8052 

1.2329 2559 

1.2514 4614 

1.2702 3705 

1.2026 6393 

1.2401 1765 

1.2592 6767 

1.2787 0530 

1.2086 7725 

1.2473 5167 

1.2671 3810 

1.2872 3000 

1.2147 2063 

1.2546 2789 

1.2750 5771 

1.2958 1153 

1.2207 9424 

1.2619 4655 

1.2830 2682 

1.3044 5028 

1.2268 9821 

1.2693 0791 

1.2910 4574 

1.3131 4661 

1.2330 3270 

1.2767 1220 

1.2991 1477 

1.3219 0092 

1.2391 9786 

1.2841 5969 

1.3072 3424 

1.3307 1360 

1.2453 9385 

1.2916 5062 

1.3154 0446 

1.3395 8502 

1.2516 2082 

1.2991 8525 

1.3236 2573 

1.3485 1559 

1.2578 7892 

1.3067 6383 

1.3318 9839 

1.3575 0569 

1.2641 6832 

1.3143 8662 

1.3402 2276 

1.3665 5573 

1.2704 8916 

1.3220 5388 

1.3485 9915 

1.3758 6610 

1.2768 4161 

1.3297 6586 

1.3570 2790 

1.3848 3721 

1.2832 2581 

1.3375 2283 

1.3655 0932 

1.3940 6946 
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Amount of 1 at Compound Interest 


III 






h% 

Y.% 

56% 

\% 

1.28*6 4194 

1.3453 2504 

1.3740 4375 

1.4033 6325 

1.2*80 9018 

1.3531 7277 

1.3826 3153 

1.4127 1*01 

1.9023 7000 

1.3610 6628 

1.3*12 7297 

1.4221 3713 

1.3090 8346 

1.3690 0583 

1.3999 8643 

1.4316 1805 

1.3156 2887 

1.3769 *170 

1.4087 1823 

1.4411 6217 

1.3222 0702 

1.3850 2415 

1.4175 2272 

1.4507 6992 

1.3288 1805 

1.3931 0346 

1.4263 8224 

1.4604 4172 

1.3354 6214 

1.4012 2990 

1.4352 *713 

1.4701 779* 

1.3421 3940 

1.4094 0374 

1.4442 6773 

1.479* 7*18 

1.3488 5019 

1.4176 2526 

1.4532 *441 

1.48*8 4571 

1.3555 9440 

1.4258 *474 

1.4623 7750 

1.4*97 7801 

1.3623 7238 

1.4342 1246 

1.4715 1736 

1.50*7 7653 

1.36*1 8424 

1.4425 7870 

1.4807 1434 

1.51*8 4171 

1.3760 3016 

1.4509 9374 

1.4899 6881 

1.5299 7399 

1.3829 1031 

1.4594 5787 

1.4992 8111 

1.5401 7381 

1.38*8 2486 

1.4679 7138 

1.5086 5162 

1.5504 4164 

1.3*67 7399 

1.4765 3454 

1.5180 8069 

1.5607 7792 

1.4037 5763 

1.4851 4766 

1.5275 6669 

1.5711 8310 

1.4107 7664 

1.4936 1102 

1.5371 1600 

1.5816 5766 

1.4178 3053 

1.5025 2492 

1.5487 22*7 

1.5*22 0204 

1.4249 1968 

1.5112 8965 

1.5563 89*9 

1.6028 1672 

1.4320 4428 

1.5201 0550 

1.5661 1743 

1.6135 0217 

1.4392 0450 

1.528* 7279 

1.5759 0566 

1.6242 5885 

1.4464 0052 

1.5378 *179 

1.5857 5507 

1.6350 8724 

1.4536 3252 

1.5468 6283 

1.5956 6604 

1.6459 8782 

1.4809 0069 

1.5558 8820 

1.6056 38*6 

1.6569 6107 

1.4662 0519 

1.5649 6220 

1.6156 7420 

1.6680 0748 

1.4755 4822 

1.5740 9115 

1.6257 7216 

1.6791 2753 

1.4629 2395 

1.5832 7334 

1.6359 3324 

1.6903 2172 

1.4*03 3857 

1.5925 0910 

1.6461 5782 

1.7015 9053 

1.4977 9026 

1.6017 *874 

1.6564 4631 

1.712* 3446 

1.5052 7921 

1.6111 4257 

1.6667 9*10 

1.7243 5403 

1.5128 0561 

1.6205 4090 

1.6772 165* 

1.7358 4972 

1.5203 6964 

1.62*9 *405 

1.6876 *920 

1.7474 2205 

1.527* 7148 

1.63*5 0235 

1.6*62 4732 

1.75*0 7153 

1.5356 1134 

1.6490 6612 

1.7088 6138 

1.7707 9868 

1.5432 6940 

1.6586 8567 

1.71*5 4175 

1.7826 0400 

1.5510 0585 

1.6683 6134 

1.7302 8888 

1.7944 8803 

1.5587 6087 

1.6780 9344 

1.7411 031* 

1.8064 5128 

1.5665 5468 

1.6878 8232 

1.751* 8508 

1.8164 9429 

1.5743 8745 

1.6*77 2830 

1.762* 34*9 

1.8306 1758 

1.5622 5939 

1.7076 3172 

1.7739 5333 

1.8428 2170 

1.5*01 7069 

1.7175 *290 

1.7850 4054 

1.8551 0718 

1.5*81 2154 

1.7276 1219 

1.7*61 *704 

1.8674 7456 

1.6061 1215 

1.7376 89*3 

1.8074 2328 

1.879* 243* 

1.6141 4271 

1.7476 2648 

1.8187 1*67 

1.8*24 5722 

1.6222 1342 

1.7580 2211 

1.8300 8667 

1.9050 7360 

1.6303 2449 

1.7682 7724 

1.8415 2471 

1.9177 740* 

1.6384 7811 

1.7785 *21* 

1.8530 3424 

1.9305 5*25 

1.6466 6849 

1.788* 6731 

1.8646 1570 

1.9434 2*65 
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Ill 


Amount of 1 at Compound Interest 


( 1 + 0 * 


n 

H% 

Y.% 



n 

101 

1.6546 0183 

1.7664 0263 

1.6762 6655 

1.6363 8563 

101 

102 

1.6631 7634 

1.8068 6647 

1.8876 6624 

1.6664 2842 

102 

103 

1.6714 6223 

1.8204 3722 

1.8687 8621 

1.8623 3764 

103 

104 

1.6768 4688 

1.6310 7635 

1.6116 6664 

1.6857 7486 

104 

105 

1,6882 4864 

1.6417 3783 

1.6236 1768 

2.0080 6016 

105 

10S 

1.6666 6018 

1.8523 0142 

1.6356 4048 

2.0224 7403 

106 

107 

1.7051 7363 

1.8633 0768 

1.6477 3824 

2.0336 5716 

107 

101 

1.7136 6650 

1.6741 7667 

1.6566 1161 

2.0463 3024 

108 

105 

1 7222 6600 

1.8651 0667 

1.6721 6103 

2.0631 6377 

106 

110 

1.7306 7634 

1.6661 0614 

1.6844 8706 

2.0766 4840 

110 

111 

1.7363 3373 

1.6071 8676 

1.6668 6010 

2.0607 6472 

111 

112 

1.7482 3140 

1.6182 6180 

2.0063 7067 

2.1047 3333 

112 

113 

1.7366 7236 

1.6264 8164 

2.0216 2623 

2.1187 6481 

113 

114 

1.7637 3742 

1.6407 3725 

2.0343 6626 

2.1326 6000 

114 

113 

1.7745 8621 

1.6520 3622 

2.0472 6233 

2.1471 0627 

IIS 

116 

1.7834 5614 

1 .6634 4522 

2.0600 7763 

2.1614 2333 

116 

117 

1.7623 7644 

1.6748 6665 

2.0726 5333 

2.1758 3282 

117 

115 

1.8013 3632 

1.6664 1860 

2.0856 0626 

2.1803 3837 

116 

II* 

1.6103 4301 

1.6680 0634 

2.0666 4622 

2.2046 4063 

116 

120 

1.6163 6673 

2.0066 6136 

2.1120 6464 

2.2186 4023 

110 

121 

1.6264 6372 

2.0213 8440 

2.1252 6304 

2.2344 3784 

121 


1.8376 3616 

2.0331 7581 

2.1383 4763 

2.2463 3406 

122 


1.8468 2437 

2.0430 3600 

2.1316 1387 

2.2643 2663 

123 

124 

1.8360 3846 

2.0366 6538 

2.1653 6333 

2.2764 2318 

124 

125 

1.8633 3678 

2.0688 6434 

2.1768 8685 

2,2646 2135 

125 

126 

1.8746 6546 

2.0810 3330 

2.1625 1466 

2.3068 1882 

126 

127 

1.6840 3880 

2.0631 7266 

2.2062 1818 

2.3233 1828 

127 

126 

1.8634 5600 

2.1053 8284 

2.2200 0704 

2.3408 2040 

128 

126 

1.6028 2628 

2.1176 6424 

2.2338 8206 

2.3364 2387 

126 

130 

1.6124 4062 

2.1300 1728 

2.2476 4383 

2.3721 3538 

ISO 

131 

1.6220 0313 

2.1424 4238 

2.2618 6287 

2.3876 4662 

131 

132 

1.6316 1314 

2.1346 3666 

2.2760 2670 

2.4038 6628 

132 

133 

1.6412 7121 

2.1673 1044 

2.2602 3488 

2.4168 8307 

133 

134 

1.6306 7737 

2.1801 3425 

2.3043 6688 

2.4360 2771 

134 

133 

1.6607 3243 

2.1828 7182 

2.3166 7254 

2.4322 6788 

135 

136 

1.6703 3612 

2.2056 6337 

2.3334 6612 

2.4686 1633 

136 

137 

1.8803 8860 

2.2185 2664 

2.3480 3028 

2.4830 7376 

137 

136 

1,6602 6074 

2.2314 7137 

2.3627 2558 

2.5016 4063 

136 

136 

2.0002 4216 

2.2444 6828 

2.3774 6263 

2.5183 1853 

136 

140 

2.0102 4340 

2.2575 8113 

2.3623 5166 

2.3331 0734 

140 

141 

2.0202 6462 

2.2707 3036 

2.4073 0416 

2.3520 0806 

141 

142 

2.0303 6606 

2.2836 6640 

2.4223 4681 

2.5660 2145 

142 

143 

2.0403 4608 

2.2673 1671 

2.4374 8650 

2.5861 4626 

143 

144 

2.0807 3082 

2.3107 2074 

2.4527 2380 

2.6033 8624 

144 

143 

2.0610 0487 

2.3241 6663 

2.4660 3333 

2.6207 4317 

145 

146 

2.0713 0636 

2.3377 3776 

2.4634 7866 

2.6362 1681 

146 

147 

2.0816 6614 

2.3313 6470 

2.4660 0040 

2.6558 0462 

147 

146 

2.0620 7447 

2.3651 1117 

2.5146 1616 

2.6733 1028 

146 

146 

2.1023 3484 

2.3786 0765 

2.5303 3553 

2.6613 3366 

146 

150 

2.1130 4732 

2.3627 8461 

2.5461 3012 

2.7062 7561 

ISO 
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Amount of 1 at Compound Interest III 


(l+0“ 


m 

H% 

v.% 

%% 

%% 

s 


2.1236 1276 

2.4067 4232 

2.5620 6356 

2.7273 3773 

m 


2.1342 3082 

2.4207 8186 

2.3760 7646 

2.7455 2000 

ini 

133 

2.1446 0197 

2.4349 0308 

2.3941 8944 

2.7638 2347 

wfm 

134 

2.1336 2646 

2.4491 0668 

2.6104 0312 

2.7822 4896 

Its 

I5S 

2.1664 0462 

2.4633 9314 

2.6267 1814 

2.8007 9729 

LJ 

136 

2.1772 3864 

2.4777 6293 

2.6431 3513 

2.8194 6927 

156 

IS7 

2.1881 2282 

2.4922 1655 

2.6396 3472 

2.8382 6373 

137 

138 

2.1690 6344 

2.3067 3448 

2.6762 7736 

2.8571 8750 

138 

IS* 

2.2100 3873 

2.3213 7722 

2.6930 0430 

2.8762 3342 

139 

ieo 

2.2211 0*03 

2.3360 8523 

2.70*8 3359 

2.8954 1032 

160 

isi 

2.2322 1439 

2.5308 7908 

2.7267 7203 

2.9147 1306 

161 

162 

2.2433 7566 

2.3637 5921 

2.7438 1437 

2.9341 4448 

162 

163 

2.2343 9234 

2.5807 2614 

2.7609 6321 

2.9537 0544 

163 

164 

2.2658 6351 

2.3*37 8037 

2.7782 1923 

2.9733 9681 

164 

163 

2.2771 9483 

2.610* 2242 

2.7953 8310 

2.9*32 1*43 

163 

166 

2.2863 8081 

2.6261 5280 

2.8130 3330 

3.0131 7423 

166 

167 

2.3000 2371 

2.6414 7203 

2.8306 3710 

3.0332 6208 

167 

168 

2.3113 2383 

2.6368 8062 

2.6463 2838 

3.0334 3883 

166 

16* 

2.3230 8143 

2.6723 7*0* 

2.8661 3063 

3.0738 4038 

169 

170 

2.3346 9666 

2.667* 6796 

2.6640 4393 

3.0*43 3265 

170 

171 

2.3463 7034 

2.7036 4778 

2.9020 6922 

3.1149 6134 

171 

172 

2.3381 0219 

2.7194 1906 

2.9202 0713 

3.1357 2793 

172 

173 

2.3698 9270 

2.7332 6233 

2.9384 5843 

3.1366 3280 

173 

174 

2.3817 4217 

2.7312 3813 

2.9368 2381 

3.1776 7702 

174 

173 

2.3936 3088 

2.7672 6704 

2.9753 0396 

3.1988 6153 

173 

176 

2.4056 1913 

2.7834 2934 

2.9938 9961 

3.2201 8729 

176 

177 

2.4176 4723 

2.7996 6622 

3.0126 114* 

3.2416 3319 

177 

178 

2.4297 3346 

2.8139 9760 

3.0314 4031 

3.2632 6623 

178 

176 

2.4418 8414 

2.8324 2426 

3.0303 8681 

3.2830 2134 

179 

ISO 

2.4340 9336 

2.8489 4673 

3.0694 3173 

3.3069 2148 

180 

161 

2.4663 6403 

2.8633 6539 

3.0686 3380 

3.3289 6762 

191 

162 

2.4786 9383 

2.8822 8139 

3.1079 3977 

3.3511 6074 

182 

163 

2.4910 8933 

2.8990 9469 

3.1272 6440 

3.3733 0181 

163 

164 

2.5033 4478 

2.9160 0608 

3.1469 1043 

3.3959 9182 

184 

163 

2.3160 6230 

2.9330 1612 

3.1665 7862 

3.4186 3177 

185 

166 

2.5286 4281 

2.9501 2338 

3.1663 6*73 

3.4414 2263 

189 

167 

2.3412 8603 

2.6*73 3444 

3.2062 8434 

3.4643 6346 

167 


2.5339 9248 

2.9846 4389 

3.2263 2382 

3.4874 6123 

188 

O 

2.5667 6242 

3.0020 3431 

3.2464 8834 

3.5107 1097 

18* 

1*0 

2.3793 9623 

3.0195 8630 

3.2667 7890 

3.5341 1371 

1*0 

1*1 

2.3*24 *421 

3.0371 8043 

3.2871 *627 

3.3378 764* 

1*1 

1*2 

2.6034 3668 

3.0346 9732 

3.3077 4124 

3.3813 9433 

1*2 

1*3 

2.6184 83*7 

3.0727 1733 

3.3284 1462 

3.6052 7029 

1*3 

194 

2.6313 7639 

3.0906 4174 

3.3492 1722 

3.62*3 0343 

194 

iaa 

2.6447 3427 

3.1086 7046 

3.3701 4982 

3.6535 0080 

198 

1*6 

2.6379 37*4 

3.1268 0440 

3.3912 1326 

3.8778 5747 

1*8 

167 

2.6712 4773 

3.1450 4409 

3.4124 0834 

3.7023 7652 

1*7 

1*6 

2.6846 0397 

3.1633 9016 

3.4337 3389 

3.7270 3*03 

1*9 


2.6*80 26*9 

3.1818 4329 

3.4331 9674 

3.751* 0609 

19* 


2.7115 1712 

3.2004 0404 

3.4767 9172 

3.7769 1880 

200 
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Ill 


Amount of 1 at Compound Interest 


0 + 0 * 


D 

\% 

k% 

1% 

ih% 

D 

i 

1.0075 0000 

1.0087 5000 

1.0100 0000 

1.0112 5000 

. 

2 

1.0150 5625 

1 0175 7656 

1.0201 0000 

1.0226 2656 


3 

1.0226 6917 

1.0264 9036 

1.0303 0100 

1.0341 3111 


4 

1.0303 3919 

1.0354 6206 

1.0406 0401 

1.0457 6509 


5 

1.0380 6873 

1.0445 2235 

1.0510 1005 

1.0575 2994 


e 

1.0458 5224 

1.0536 6192 

1.0615 2015 

1.0694 2716 

■W 

7 

1.0536 9613 

1.0028 8147 

1.0721 3335 

1.0814 3821 

mi 

8 

1.0615 9885 

1.0721 8168 

1.0828 3671 

1.0936 2462 

S3 

• 

1.0695 6084 

1.0815 6327 

1.0936 8327 

1.1059 2789 

Bl 

10 

1.0775 8255 

1.0910 2695 

1.1046 2213 

1.1183 6958 

10 

11 

1.0656 6441 

1.1005 7343 

1.1156 6835 

1.1309 5124 

11 

12 

1.0938 0690 

1.1102 0345 

1.1266 2503 

1.1436 7444 

12 

13 

1.1020 1045 

1.1199 1773 

1.1380 9328 

1.1365 4078 

13 

14 

1.1102 7553 

1.1297 1701 

1.1494 7421 

1.1695 5186 

14 

IS 

1.1186 0259 

1.1396 0203 

1.1609 6896 

1.1827 0932 

15 

16 

1.1259 9211 

1.1495 7355 

1.1725 7864 

1.1960 1480 

16 

17 

1.1354 4455 

1.1596 3232 

1.1843 0443 

1.2094 6997 

17 

18 

1.1439 6039 

1.1697 7910 

1.1961 4748 

1.2230 7650 

18 

19 

1.1525 4009 

1.1800 1467 

1.2081 0893 

1.2368 3611 

19 

20 

1.1611 8414 

1.1903 3980 

1.2201 9004 

1.2507 5052 

20 

21 

1.1698 9302 

1.2007 5527 

1.2323 9194 

1.2648 2146 

21 

22 

1.17B6 6722 

1.2112 6188 

1.2447 1586 

1.2790 5071 

22 

23 

1.1875 0723 

1.2218 6042 

1.2371 6302 

1.2934 4003 

23 

24 

1.1964 1353 

1.2325 5170 

1.2697 3465 

1.3079 9123 

24 

25 

1.2053 6663 

1.2433 3653 

1.2824 3200 

1.3227 0613 

■9 

26 

1.2144 2703 

1.2542 1572 

1.2952 5631 

1.3373 8657 

n 

27 

1.2235 3523 

1.2651 9011 

1.3082 0888 

1.3526 3442 

27 

28 

1.2327 1175 

1.2762 6052 

1.3212 9097 

1.3678 5156 

El 

29 

1.2419 5709 

1.2874 2780 

1.3343 0388 

1.3832 3989 


30 

1.2512 7176 

1.2986 9280 

1.3478 4892 

1.3988 0134 

30 

31 

1.2606 5630 

1.3100 5636 

1.3613 2740 

1.4145 3785 

31 

32 

1.2701 1122 

1.3215 1935 

1.3749 4068 

1.4304 5140 

32 

33 

1.2796 3706 

1.3330 8265 

1.3886 9009 

1.4465 4398 

33 

34 

1.2692 3434 

1.3447 4712 

1.4023 7699 

1.4628 1760 

34 

3S 

1.2989 0359 

1.3565 1366 

1.4166 0276 

1.4792 7430 

35 

36 

1.3086 4537 

1.3683 8315 

1.4307 6878 

1.4959 1613 

36 

37 

1.3184 6021 

1.3803 5650 

1.4450 7647 

1.5127 4519 

37 

38 

1.3283 4666 

1.3924 3462 

1.4393 2724 

1.5297 6357 

fl 


1.3383 1128 

1.4046 1843 

1.4741 2251 

1.5469 7341 

mm 

40 

1.3483 4861 

1.4169 0884 

t.4888 6373 

1.5643 7687 

40 

41 

1.3584 6123 

1.4293 0679 

1.5037 5237 

1.5819 7611 

41 

42 

1.3686 4969 

1.4418 1322 

1.5187 8989 

1.5997 7334 

42 

43 

1.3789 1456 

1.4344 2909 

1.5339 7779 

1,6177 7079 

43 

44 

1.3692 5642 

1.4871 5334 

1.5493 1757 

1.6359 7071 

44 

45 

1.3996 7584 

1.4799 9295 

1.5648 1075 

1.6545 7536 

43 

46 

1.4101 7341 

1.4929 4289 

1.3804 5885 

1.6729 8710 

46 

47 

1.4207 4971 

1.5060 0614 

1.5962 6344 

1.6918 0821 

47 

46 

1.4314 0533 

1.5191 8370 

1.6122 2606 

1.7108 4105 

kj 

49 

1.4421 4067 

1.5324 7655 

1.6263 4834 

1.7300 8801 


50 

1.4529 5693 

1.5458 8572 

1.6446 3182 

1.7495 5150 

m i 
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Amount of 1 at Compound Interest III 


(I+0" 


n 

h% 


1% 

1%% 

n 

SI 

1.4638 3411 

1.5594 1222 

1.6610 7814 

1.7892 3393 

SI 

32 

1.4748 3301 

1.3730 5708 

1.6776 8892 

1.7891 3784 

92 

33 

1.4858 9426 

1.5868 2133 

1.6944 6581 

1.8092 6564 

53 

34 

1.4970 3847 

1.6007 0602 

1.7114 1047 

1.8296 1988 

54 

MM 

1.3082 6626 

1.6147 1219 

1.7283 2457 

1.8502 0310 

55 


1.5183 7823 

1.6288 4093 

1.7458 0982 

1.6710 1788 

56 

37 

1.5309 7309 

1.6430 9328 

1.7632 6792 

1.8920 6684 

37 

58 

1.5424 5740 

1.6574 7035 

1.7809 0060 

1.9133 5259 

mm 

3* 

1.5340 2383 

1.6719 7322 

1.7987 0960 

1.9348 7780 


60 

1.5656 8103 

1.6866 0298 

1.8166 9670 

1.9566 4316 

60 

61 

1.5774 2363 

1.7013 6076 

1.8348 6367 

1.9786 5744 

61 

62 

1.3892 3431 

1.7162 4766 

1.8532 1230 

2.0009 1733 

62 

63 

1.6011 7372 

1.7312 6463 

1.8717 4443 

2.0234 2765 

63 

64 

1.6131 6232 

1.7464 1340 

1.8904 6187 

2.0461 9121 

64 

H 

1.6232 8139 

1.7616 9452 

1.9093 6649 

2.0692 1087 

65 

H 

1.6374 7100 

1.7771 0934 

1.9284 6013 

2.0924 8949 


67 

1.6497 5203 

1.7926 3903 

1.9477 4475 

2.1160 2999 

67 

mm 

1.6621 2517 

1.8063 4482 

1.9672 2220 

2.1398 3533 

El 

wtM 

1.6745 9111 

1.8241 6783 

1.9868 9442 

2.1639 0848 

BLTI 

70 

1.6871 3033 

1.8401 2930 

2.0067 6337 

2.1882 5245 

70 

71 

1.6998 0418 

1.8562 3043 

2.0268 3100 

2.2128 7029 

71 

72 

1.7123 5271 

1.8724 7243 

2.0470 9931 

2.2377 6508 

72 

73 

1.7253 9685 

1.8868 5656 

2.0675 7031 

2.2629 3994 

73 

74 

1.7383 3733 

1.9053 8408 

2.0682 4601 

2.2883 9801 

74 

75 

1.7313 7486 

1.9220 5619 

2.1091 2847 

2.3141 4249 

75 

76 

1.7643 1017 

1.9388 7418 

2.1302 1973 

2.3401 7659 

76 

77 

1.7777 4400 

1.9538 3933 

2.1315 2195 

2.3665 0358 

77 

78 

1.7910 7708 

1.9729 3292 

2.1730 3717 

2.3931 2675 

78 

7* 

1.8045 1015 

1.9902 1626 

2.1947 6734 

2.4200 4942 

79 

80 

1.8180 4398 

2.0076 3066 

2.2167 1522 

2.4472 7498 

80 

81 

1.8316 7931 

2.0251 9742 

2.2388 8237 

2.4748 0682 

81 


1.8454 1691 

2.0429 1790 

2.2612 7119 

2.5026 4840 

82 


1.8592 3753 

2.0607 9343 

2.2838 6390 

2.5308 0319 

El 


1.8732 0196 

2.0788 2537 

2.3067 2274 

2.5592 7473 

■a 


1.8872 3098 

2.0970 1510 

2.3297 8997 

2.5880 6657 

tj 


1.9014 0336 

2.1153 6398 

2.3530 8787 

2.6171 8232 

H 

87 

1.9156 6590 

2.1338 7341 

2.3766 1875 

2.6466 2562 

87 

El 

1.9300 3339 

2.1325 4481 

2.4003 8494 

2.6764 0016 

88 

El 

1.9443 0865 

2.1713 7957 

2.4243 8879 

2.7065 0966 

89 

80 

1.9590 9246 

2.1903 7914 

2.4486 3267 

2.7369 5789 

90 

81 

1.9737 8365 

2.2095 4496 

2.4731 1900 

2.7677 4867 

91 

92 

1.9885 6903 

2.2268 7848 

2.4978 5019 

2.7988 8584 


93 

2.0033 0346 

2.2463 6117 

2.5226 2869 

2.8303 7331 


94 

2.0185 2974 

2.2680 5450 

2.5480 5698 

2.8622 1501 

Bj"m 

85 

2.0336 6871 

2.2878 9998 

2.3733 3755 

2.8944 1492 

SJ 

El 

2.0489 2123 

2.3079 1910 

2.5992 7293 

2.9269 7709 


•7 

2.0642 8814 

2.3281 1340 

2.6252 6565 

2.9599 0559 

97 


2.0797 7030 

2.3484 8439 

2.6515 1831 

2.9932 0452 

mm 

99 

2.0953 6838 

2.3690 3363 

2.6780 3349 

3.0268 7807 

n 

100 

2.1110 8384 

2.3897 6267 

2.7048 1383 

3.0609 3045 

100 | 
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Ill 


Amount of 1 at Compound Interest 


(!+«)" 


n 

%% 


1% 


H 

101 

2.1266 1687 

2.4106 7306 

2.7318 6167 

3.0653 6592 

101 

10Z 

2.1428 6888 

2.4317 6648 

2,7561 8059 

3.1301 8879 

102 

103 

2.1886 4036 

2.4530 4444 

2.7867 7236 

3.1654 0341 

103 

104 

2.1781 3242 

2.4745 0858 

2.8146 4012 

3.2010 1420 

104 

108 

2.1614 4881 

2 4661 6053 

2.8427 8652 

3.2370 2561 

105 

106 

2.2078 8178 

2.5160 0163 

2.8712 1438 

3.2734 4215 

106 

107 

2.2244 4087 

2.5400 3445 

2.8969 2653 

3.3102 6837 

107 

108 

2.2411 2417 

2.5622 5675 

2.9289 2579 

3.3475 0888 

108 

108 

2.2578 3280 

2.5846 7953 

2,6582 1505 

3.3851 6836 

108 

110 

2.2748 6710 

2.6072 9547 

2.6877 6720 

3.4232 5151 

110 

111 

2.2616 2880 

2.6301 0631 

3.0176 7517 

3.4617 6306 

lit 

lit 

2.3081 1807 

2.6531 2276 

3.0478 5192 

3.5007 0782 

112 

113 

2.3264 3645 

2.6763 3759 

3.0783 3044 

3.5400 9089 

113 

114 

2.3436 8472 

2.6997 5554 

3.1091 1375 

3.5796 1681 

114 

118 

2.3614 6386 

2.7233 7840 

3.1402 0486 

3.6201 6067 

115 

116 

2.3781 7484 

2.7472 0796 

3.1716 0693 

3.6609 1812 

116 

117 

2.3970 1865 

2.7712 4603 

3.2033 2300 

3.7021 0345 

117 

116 

2.4146 8629 

2.7954 6444 

3.2353 5623 

3.7437 5212 

118 

116 

2.4331 0676 

2.8166 5501 

3.2677 0980 

3.7656 6933 

116 

120 

2.4513 8708 

2.8446 2962 

3.3003 8688 

3.8284 6036 

120 

121 

2.4667 4226 

2.8695 2013 

3.3333 6076 

3.8715 3054 

121 

122 

2.4682 6532 

2.8946 2943 

3,3667 2467 

3-9150 8525 

122 

123 

2.5069 2731 

2.9199 5643 

3.4003 9192 

3.9591 2966 

123 

124 

2.5257 2927 

2.9455 0605 

3.4343 6584 

4.0036 7018 

124 

128 

2.5446 7224 

2.9712 7922 

3.4687 3980 

4.0487 1147 

125 

126 

2.5637 5728 

2.9972 7762 

3.5034 2716 

4.0842 5847 

126 

127 

2.5629 6546 

3.0235 0410 

3.5384 6147 

4.1403 1989 

127 

128 

2.6023 5785 

3.0499 5976 

3.5738 4608 

4.1868 8849 

128 

126 

2.6218 7553 

3.0766 4661 

3.609 5 8454 

4.2340 0110 

129 

130 

2.6415 3960 

3.1035 6757 

3.6456 8036 

4.2816 3361 

130 

131 

2.6613 5118 

3.1307 2378 

3.6821 3716 

4.3298 0196 

131 

132 

2.6813 1128 

3.1881 1782 

3.7189 5856 

4.3785 1226 

132 

133 

2.7014 2112 

3.1857 5115 

3.7561 4815 

4.4277 7052 

133 

134 

2.7216 8177 

3.2136 2647 

3.7937 0963 

4.4775 8264 

134 

138 

2.7420 9439 

3.2417 4570 

3.8316 4673 

4.5279 5575 

135 

136 

2.7826 6009 

3.2701 1098 

3.8699 6318 

4.5788 6525 

136 

137 

2.7833 6005 

3.2987 2445 

3.9086 6282 

4.6304 0782 

137 

138 

2.8042 5540 

3.3275 8829 

3.9477 4945 

4.6824 6881 

138 

136 

2.8282 8731 

3.3567 0468 

3.9872 2895 

4.7351 7803 

139 

140 

2.8464 7697 

3.3860 7585 

4.0270 9922 

4.7884 4879 

140 

141 

2.8678 2584 

3.4157 0401 

4.0673 7021 

4.8423 1883 

141 

142 

2.8893 3424 

3.4455 6142 

4.1080 4391 

4.8967 9492 

142 

143 

2.9110 0424 

3.4757 4035 

4.1491 2435 

4.9516 8386 

143 

144 

2.9328 3677 

3.5061 5308 

4.1906 1556 

5.0075 9256 

144 

148 

2.9548 3305 

3.5368 3182 

4.2325 2175 

5.0639 2797 

145 

146 

2.9769 6430 

3.5677 7919 

4.2748 4697 

5.1208 9716 

146 

147 

2.9993 2175 

3.5989 9726 

4.3175 9544 

5.1785 0726 

147 

148 

3.0218 1667 

3.6304 8849 

4.3607 7139 

5.2367 6546 

148 

146 

3.0444 6029 

3.6622 5526 

4.4043 7910 

5.2856 7906 

149 

ISO 

3.0673 1369 

3.6943 0000 

4.4484 2290 

5.3552 5546 

150 
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Amount of 1 at Compound Interest III 


d+0" 


D 

\% 

h% 

1% 

IH% 

■9 

181 

3.0603 T678 

3.7266 2512 

4.4626 0712 

8.4155 0206 

181 f 

182 

3.1134 6614 

3.7882 3308 

4.8378 3620 

8.4764 2649 


183 

3.1368 4736 

3.7821 2638 

4.8832 1456 

8.8380 3628 


184 

3.1603 7372 

3.6253 0746 

4.6280 4670 

8.6003 3918 


188 

3.1640 7652 

3.8587 7883 

4.6753 3717 

5.6633 4301 

155 

188 

3.2076 8706 

3.8628 4324 

4.7220 8054 

8.7270 5562 

156 

187 

3.2320 1677 

3.6266 0300 

4.7663 1145 

8.7614 8466 

157 

188 

3.2562 8660 

3.6608 6077 

4.6170 0456 

8.6566 3620 

158 

188 

3.2806 7862 

3.8656 1616 

4.8651 7461 

8.6225 2636 

159 

180 

3.3052 8361 

4.0305 6065 

4.6138 2635 

8.9891 5481 

160 

181 

3.3300 7384 

4.0688 4843 

4.6628 6462 

6.0565 3280 

161 

182 

3.3580 4610 

4.1014 2460 

8.0128 9426 

6.1246 6880 

162 

183 

5.3802 1166 

4.1373 1207 

5.0627 2021 

6.1635 7132 

163 

164 

3.4085 6358 

4.1735 1355 

5.1133 4741 

6.2632 4900 

164 

168 

3.4311 0528 

4.2100 3178 

5.1644 8086 

6.3337 1085 

165 

166 

3.4568 3887 

4.2468 6657 

5.2161 2566 

6.4046 6476 

166 

167 

3.4627 6486 

4.2840 2666 

5.2682 8695 

6.4770 2065 

167 

168 

3.5088 8860 

4.3218 1464 

5.3206 6982 

6.5468 8713 

168 

166 

3.5382 0224 

4.3863 2816 

5.3741 7652 

6.6235 7336 

166 

170 

3.5617 1625 

4.3674 7232 

5.4279 2131 

6.6680 8856 

170 

171 

3.8884 2613 

4.4358 8020 

5.4822 0082 

6.7734 4206 

171 

172 

3.6153 4234 

4.4747 6476 

5.8370 2283 

6.8486 4328 

172 

173 

3.6424 8741 

4.5136 1866 

5.5623 9278 

6.6267 0177 

173 

174 

3.6667 7884 

4.5834 1578 

5.6483 1668 

7.0046 2716 

174 

175 

3.6672 6816 

4.5632 5813 

5.7047 9685 

7.0834 2622 

173 

176 

3.7280 2861 

4.6334 4614 

5.7618 4785 

7.1631 1780 

176 

177 

3.7526 6662 

4.6738 8182 

5.8194 6633 

7.2437 0287 

177 

176 

3.7611 1387 

4.7148 8825 

5.8776 6096 

7.3281 6483 

178 

176 

3.6064 7223 

4.7861 4453 

5.6364 3760 

7.4076 0267 

176 

160 

3.8380 4327 

4.7677 6060 

5.6958 0166 

7.4606 3880 

180 

161 

3.8668 2858 

4.6397 4120 

6.0557 6000 

7.5752 1156 

181 

182 

3.8856 2881 

4.8820 8884 

6.1163 1760 

7.6604 3266 

182 

183 

3.6250 4883 

4.6248 0722 

6.1774 8077 

7.7466 1256 

183 

184 

3.6544 6636 

4.6676 6826 

6.2392 5556 

7.8337 6165 

184 

185 

3.6841 4504 

8.0113 6840 

6.3016 4813 

7.9218 6177 

188 

186 

4.0140 2613 

5.0552 1767 

6.3646 6462 

6.0110 1305 

186 

187 

4.0441 3133 

8.0664 5103 

6.4283 1126 

8.1011 3665 

187 

188 

4.0744 6231 

8.1440 7123 

6.4625 6437 

8.1622 7474 

188 

166 

4.1050 2076 

8.1860 6185 

6.5575 2032 

8.2844 3783 

186 

160 

4.1356 0843 

5.2344 8631 

6.6230 9582 

8.3776 3776 

160 

161 

4.1666 2700 

5.2602 8807 

6.6893 2648 

8.4716 8616 

161 

162 

4.1880 7820 

8.3264 8058 

6.7862 1874 

8.5671 6460 

162 

163 

4.2265 6376 

8.3730 8738 

6.8237 8164 

8.6838 7584 

193 

164 

4.2612 8581 

8.4201 1166 

6.6620 1976 

8.7610 4107 

164 

165 

4.2632 4516 

8.4675 3707 

6.9609 3666 

8.8596 0278 

19 

166 

4.3284 4446 

5.5153 7862 

7.0303 4836 

8.8562 7332 

fii 

167 

4.3878 8533 

5.5836 3846 

7.1008 5485 

6.0600 8514 

167 


4.3608 6647 

8.6123 2033 

7.1718 6340 

6.1616 6087 



4.4234 6874 

8.6614 2813 

7.2438 8203 

9.2650 6327 

166 


4.4866 7468 

8.7106 6862 

7.3160 1785 

6.3662 6523 
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Amount of 1 at Compound Interest 


( 1 + 0 " 




1 

1 ^ /C 

1 %% 


1\% 

1.0125 0000 

1.0137 5000 

1.0150 0000 

1.0175 0000 

1.0251 5625 

1.0276 6906 

1.0302 2500 

1.0353 0625 

1.0379 7070 

1.0418 1979 

1.0456 7838 

1.0334 2411 

1.0509 4534 

1.0561 4481 

1.0613 6355 

1.0715 5903 

1.0640 8215 

1.0706 6680 

1.0772 8400 

1.0906 1656 

1.0773 8318 

1.0853 8847 

1.0934 4326 

1.1097 0235 

1.0908 5047 

1.1003 1256 

1.1098 4491 

1.1291 2215 

1.1044 8610 

1.1154 4188 

1.1264 9259 

1.1486 8178 

1.1162 9218 

1.1307 7918 

1.1433 8998 

1.1689 8721 

1.1322 7083 

1.1463 2740 

1.1605 4083 

1.1894 4449 

1.1464 2422 

1.1620 8940 

1.1779 4894 

1.2102 5977 

1.1607 5452 

1.1780 6813 

1.1956 1817 

1.2314 3931 

1.1752 6395 

1.1942 6656 

1.2135 5244 

1.2529 8950 

1.1899 5475 

1.2108 8773 

1.2317 5573 

1.2749 1682 

1.2048 2918 

1.2273 3469 

1.2502 3207 

1.2972 2786 

1.2198 8955 

1.2442 1054 

1.2689 8555 

1.3199 2935 

1.2351 3817 

1.2613 1843 

1.2880 2033 

1.3430 2811 

1.2505 7739 

1.2786 6156 

1.3073 4064 

1.3665 31 It 

1.2662 0961 

1.2962 4316 

1.3269 5075 

1.3904 4540 

1.2820 3723 

1.3140 6850 

1.3468 5501 

1.4147 7820 

1.2880 6270 

1.3321 3492 

1.3670 5783 

1.4395 3681 

1.3142 8848 

1.3504 5177 

1.3875 6370 

1.4647 2871 

1.3307 1709 

1.3690 2046 

1.4083 7715 

1.4903 6146 

1.3473 5105 

1.3678 4451 

1.4295 0281 

1.5164 4279 

1.3641 9294 

1.4069 2738 

1.4509 4535 

1.5429 8054 

1.3812 4535 

1.4262 7263 

1.4727 0953 

1.5699 8269 

1.3985 1092 

1 .4458 8388 

1.4948 0018 

1.5974 5739 

1.4159 9230 

1.4657 6478 

1.5172 2218 

1.6254 1290 

1.4336 9221 

1.4859 1 905 

1.5399 6051 

1.6538 5762 

1.4516 1336 

1.5063 5043 

1.3630 8022 

1.6828 0013 

1.4697 5853 

1.5270 6275 

1.5865 2642 

1.7122 4913 

1.4881 3051 

1.5480 5986 

1.6103 2432 

1.7422 1349 

1.5067 3214 

1.5693 4569 

1.6344 7918 

1.7727 0223 

1.5255 6629 

1.5909 2419 

1.6589 9637 

1.8037 2452 

1.5446 3587 

1.6127 9940 

1.6838 6132 

1.8352 8970 

1.5639 4382 

1.6349 7539 

1.7091 3954 

1.8674 0727 

1.5834 9312 

1.6574 5630 

1.7347 7663 

1.9000 8689 

1.6032 8678 

1.6602 4633 

1.7607 9828 

1.9333 3841 

1.6233 2787 

1.7033 4971 

1.7872 1025 

1.9671 7184 

1.6438 1946 

1.7267 7077 

1.8140 1841 

2.0015 9734 

1.6641 6471 

1.7505 1367 

1.8412 2868 

2.0366 2530 

1.6849 6677 

1.7745 8343 

1.8688 4712 

2.0722 6624 

1.7060 2885 

1.7989 8396 

1.8968 7982 

2.1065 3090 

1.7273 5421 

1.8237 1999 

1.9253 3302 

2.1454 3019 

1.7489 4614 

1.8487 9614 

1.9542 1301 

2.1829 7522 

1.7708 0787 

1.8742 1708 

1.9835 2621 

2.2211 7728 

1.7929 4306 

1.6999 8757 

2.0132 7910 

2.2600 4789 

1.8153 5485 

1.9261 1240 

2.0434 7829 

2.2995 9872 

1.8380 4679 

1.9525 9644 

2.0741 3046 

2.3398 4170 

1.8610 2237 

1.9794 4464 

2.1052 4242 

2.3807 8893 
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Amount of 1 at Compound Interest 


III 







1*% 

1*% 

i h% 

l\% 

1.8842 8919 

2.0066 6201 

2.1368 2106 

2.4224 3274 

1.8078 3872 

2.0342 9361 

2.1688 7337 

2.4648 4566 

1.8318 8870 

2.0622 2460 

2.2014 0647 

2.5079 8046 

1.8598 3278 

2.0903 8019 

2.2344 2757 

2.5518 7012 

1.8802 8070 

2.1183 2566 

2.2679 4398 

2.5965 2785 

2.0050 3420 

2.1484 6638 

2.3019 6314 

2.6419 6708 

2.0300 B7t3 

2.1780 0780 

2.3364 9259 

2.6882 0151 

2.0394 7339 

2.2079 3341 

2.3713 3998 

2.7352 4503 

2.0811 8876 

2.2383 1480 

2.4071 1308 

2.7831 1192 

2.1071 8135 

2.2690 9163 

2.4432 1978 

2.8318 1628 

2.1333 2111 

2.3002 9164 

2.4798 6807 

2.8813 7306 

2.1601 8013 

2.3319 2065 

2.5170 6609 

2.9317 9709 

2.1871 8230 

2.3639 8436 

2.5546 2208 

2.9831 0354 

2.2145 3241 

2.3664 8834 

2.5931 4442 

3.0343 0785 

2.2422 1407 

2.4284 4107 

2.6320 4158 

3.0884 2574 

2.2702 4174 

2.4626 4589 

2.6715 2221 

3.1424 7319 

2.2886 1878 

2.4967 1002 

2.7115 9504 

3.1974 6647 

2.3273 3251 

2.3310 3978 

2.7522 6896 

3.2534 2213 

2.3364 4442 

2.5638 4158 

2.7935 5300 

3.3103 5702 

2.3838 8887 

2.6011 2190 

2.8354 5629 

3.3682 8627 

2.4157 2372 

2.6368 8732 

2.8778 8814 

3.4272 3331 

2.4438 2027 

2.6731 4493 

2.9211 5796 

3.4872 0990 

2.4764 8427 

2.7089 0026 

2.9649 7333 

3.3482 3607 

2.3074 5049 

2.7471 6139 

3.0094 4996 

3.6103 3020 

2.3387 8358 

2.7849 3486 

3.0545 9171 

3.6735 1098 

2.5703 2850 

2.8232 2771 

3.1004 1059 

3.7377 9742 

2.6026 6011 

2.6620 4710 

3.1469 1674 

3.8032 0888 

2.6331 8336 

2.9014 0024 

3.1941 2050 

3.6697 6503 

2.6681 3327 

2.9412 9450 

3.2420 3230 

3.9374 8592 

2.7014 8484 

2.9817 3730 

3.2906 6279 

4.0063 9192 

2.7392 3350 

3.0227 3618 

3.3400 2273 

4.0765 0379 

2.7684 4417 

3.0642 9881 

3.3901 2307 

4.1478 4260 

2.8040 6222 

3.1064 3291 

3.4409 7492 

4.2204 2984 

2.8361 1300 

3.1491 4637 

3.4925 8954 

4.2942 8737 

2.8746 0181 

3.1924 4713 

3.5449 7838 

4.3694 3740 

2.8103 3444 

3.2363 4328 

3.5981 5306 

4.4439 0255 

2.8468 1612 

3.2808 4300 

3.6321 2333 

4.3237 0584 

2.8837 5257 

3.3259 9499 

3.7069 0723 

4.6028 7070 

3.0210 4948 

3.3716 6646 

3.7623 1094 

4.6834 2093 

3.0388 1260 

3.4180 4719 

3.9169 4851 

4.7653 8080 

3.0870 4779 

3.4650 4530 

3.8762 3273 

4.8487 7496 

3.1357 6085 

3.5126 8967 

3.9343 7622 

4.9336 2853 

3.1748 5786 

3.5609 6916 

3.9933 9187 

5.0199 6703 

3.2146 4483 

3.6099 3276 

4.0532 9275 

5.1078 1645 

3.2548 2788 

3.6595 6961 

4.1140 9214 

5.1972 0324 

3.2899 1324 

3.7089 0897 

4.1758 0352 

5.2881 8429 

3.3367 0716 

3.7609 2021 

4.2384 4057 

5.3606 9699 

3.3784 1600 

3.8126 3287 

4.3020 1716 

5.4748 5919 

3.4206 4620 

3.8650 9657 

4.3665 4744 

5.5706 6923 

3.4634 0427 

3.9162 0110 

4.4320 4565 

5.6681 3594 









Digitized by 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 



























Ill 


Amount of 1 at Compound Interest 



2% 

2*% 

2%% 

9 

1.0200 0000 

1.0225 0000 

1.0250 0000 

1.0275 0000 

1.0404 0000 

1.0455 0625 

1.0506 2500 

1.0557 5625 

1.0612 0800 

1.0600 3014 

1.0769 0063 

1.0847 9055 

1.0824 3216 

1.0030 8332 

1.1038 1280 

1.1146 2126 

1.1040 8080 

1.1176 7760 

1.1314 0821 

1.1452 7334 

1.1261 6242 

1.1428 2544 

1.1506 0342 

1.1767 6636 

1.1486 8867 

1.1685 3001 

1.1866 8575 

1.2001 2040 

1.1716 5838 

1.1946 3114 

1.2164 0200 

1.2423 6055 

1.1050 0257 

1.2217 1484 

1.2488 6207 

1.2765 4602 

1.2180 0442 

1.2492 0343 

1.2800 8454 

1.3116 5103 

1.2433 7431 

1.2773 1050 

1.3120 8666 

1.3477 2144 

1.2662 4170 

1.3060 4090 

1.3446 6862 

1.3847 8378 

1.2936 0663 

1.3354 3811 

1.3783 1104 

1.4228 6533 

1.3104 7876 

1.3654 8343 

1.4120 7382 

1.4610 0413 

1.3458 6834 

1.3062 0680 

1.4482 0617 

1.5021 0806 

1.3727 8571 

1.4276 2148 

1.4845 0562 

1.5435 0044 

1.4002 4142 

1.4507 4204 

1.3216 1826 

1.5850 5505 

1.4282 4625 

1.4925 6716 

1.5596 5872 

1.6295 6973 

1.4868 1117 

1.5261 7037 

1.5986 5019 

1.6743 8200 

1.4650 4740 

1.5605 0020 

1.6386 1644 

1.7204 2843 

1.5156 6834 

1.5056 2066 

1.6795 8185 

1.7677 4021 

1.5450 7067 

1.6315 2212 

1.7215 7140 

1.8163 5307 

1.5768 0026 

1.6682 3137 

1.7646 1068 

1.8663 0278 

1.6084 3725 

1.7057 6858 

1.8067 2505 

1.9176 2610 

1.6406 0500 

1.7441-4632 

1.8539 4410 

1.0703 6082 

1.6734 1611 

1.7833 8062 

1.9002 0270 

2.0245 4575 

1.7068 8646 

1.8235 1586 

1.0478 0002 

2.0802 2075 

1.7410 2421 

1.6645 4400 

1.0064 9502 

2.1374 2682 

1.7758 4460 

1.0064 9725 

2.0464 0739 

2.1062 0606 

1.8113 6150 

1.9493 0344 

2.0975 6758 

2.2566 0173 

1.8475 8682 

1.9932 5479 

2.1500 0677 

2.3186 5828 

1.8845 4050 

2.0381 0303 

2.2037 5604 

2.5824 2138 

1.0222 3140 

2.0839 6034 

2.2588 5096 

2.4470 3707 

1.0606 7603 

2.1308 4945 

2.3153 2213 

2.5152 5626 

1.0008 8055 

2.1787 0356 

2.3732 0510 

2.5844 2581 

2.0508 8734 

2.2278 1642 

2.4323 3532 

2.6554 9752 

2.0806 8500 

2.2779 4229 

2.4033 4870 

2.7285 2370 

2.1222 6879 

2.3201 0500 

2.5556 8242 

2.8033 5810 

2.1647 4477 

2.3816 0200 

2.6195 7448 

2.8806 5505 

2.2080 3066 

2.4351 8807 

2.6850 6384 

2.9598 7399 

2.2522 0046 

2.4699 8072 

2.7521 9043 

3.0412 7052 

2.2072 4447 

i 2.5460 0528 

2.8200 9520 

3.1249 0546 

2.3431 8936 

2.6032 0040 

2.8015 2008 

3.2108 4036 

2.3000 5314 

2.6618 6444 

2.0638 0808 

3.2991 3647 

2.4378 5421 

2.7217 5639 

3.0370 0328 

3.3698 6476 

2.4866 1129 

2.7829 0500 

3.1138 5086 

3.4630 8606 

2.5363 4351 

2.8456 1331 

3.1916 9713 

3.5788 7093 

2.5870 7039 

2.9006 3961 

3.2714 8956 

3.6772 8988 

2.6386 1179 

2.0751 0650 

3.3532 7680 

3.7784 1535 

2.8015 6803 

3.0420 4640 

3.4371 0872 

3.8823 2177 
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Amount of 1 at Compound Interest 

(1+i)" 


2.7454 1979 
2.a003 2SI9 
2.8563 3473 
2.8134 6144 
2.8717 3067 

3.0311 6329 
3.0817 8639 
3.1536 2436 
3.2166 9683 
3.2610 3078 

3.3466 5140 
3.4133 6443 
3.4816 5612 
3.3514 9324 
3.6223 23tl 

3.6949 7357 
3.7688 7304 
3.8442 5050 
3.9211 3551 
3.9995 5622 

4.0793 4939 
4.1611 4038 
4.2443 6316 
4.3292 5043 
4.4136 3346 

4.5041 3216 
4.5942 3321 
4.6861 1991 
4.7798 4231 
4.8734 3916 

4.9729 4794 
5.0724 0690 
3.1736 3304 
3.2773 3214 
3.3828 7878 

3.4903 3636 
3.6003 4708 
3.7123 5402 
3.9266 0110 
3.9431 3313 

6.0619 9379 
6.1832 3570 
6.3069 0042 
6.4330 3643 
6.3616 9920 

6.6929 3318 
6.6267 9164 
6.9633 2766 
7.1023 9423 
7.2446 4612 


2h% 

2J*% 

*%% 

3.1104 9244 

3.5230 3644 

3.9890 8562 

3.1804 7852 

3.6111 1235 

4.0987 8547 

3.2520 3929 

3.7013 9016 

4.2113 0208 

3.3252 1017 

3.7939 2491 

4.3273 1838 

3.4000 2740 

3.8887 7303 

4.4463 1964 

3.4763 2802 

3.9859 9236 

4.5685 9343 

3.5347 4990 

4.0856 4217 

4.6942 2975 

3.6347 3177 

4.1877 8322 

4.8233 2107 

3.7165 1324 

4.2924 7780 

4.9559 6239 

3.8001 3479 

4.3997 8973 

5.0922 5136 

3.8856 3782 

4.5097 8449 

5.2322 8927 

3.9730 6467 

4.6225 2910 

5.3761 7620 

4.0624 5862 

4.7380 9233 

5.5240 2103 

4.1538 6394 

4.8565 4464 

3.6759 3162 

4.2473 2588 

4.9779 5826 

5.8320 1974 

4.3428 9071 

5.1024 0721 

5.9924 0029 

4.4406 0576 

5.2299 6739 

6.1571 9130 

4.5405 1939 

5.3607 1658 

6.3265 1406 

4.6426 8107 

5.4947 3449 

6.5004 9319 

4.7471 4140 

5.6321 0286 

6.6792 5676 

4.8339 5208 

3.7729 0543 

6.8629 3632 

4.9631 6600 

5.9172 2806 

7.0516 6706 

5.0748 3723 

6.0651 5878 

7.2455 8791 

5.1890 2107 

6.2167 8773 

7.4448 4158 

5.3037 7403 

6.3722 0743 

7.6495 7472 

5.4251 5396 

6.5315 1261 

7.8599 3802 

5.5472 1993 

6.6948 0043 

8.0760 8632 

5.6720 3237 

6.8621 7044 

8.2981 7869 

3.7996 5310 

7.0337 2470 

8.5263 7861 

5.9301 4530 

7.2093 6762 

8.7608 5402 

6.0635 7357 

7.3898 0701 

9.0017 7751 

6.2000 0397 

7.3743 5219 

9.2493 2639 

6.3395 0406 

7.7639 1599 

9.5036 8286 

6.4821 4290 

7.9580 1389 

9.7650 3414 

6.6279 9112 

6.1569 6424 

10.0335 7238 

6.7771 2092 

8.3608 8834 

10.3094 9563 

6.9296 0614 

8.5699 1055 

10.5930 0696 

7.0855 2228 

8.7841 5832 

10.8843 1463 

7.2449 4653 

9.0037 6228 

11.1836 3331 

7.4079 3782 

9.2288 5633 

11.4911 8322 

7.5746 3688 

9.4593 7774 

11.8071 9076 

7.7430 6621 

9.6960 6718 

12.1318 8851 

7.9193 3020 

9.9364 6866 

12.4653 1544 

8.0975 1512 

10.1869 3058 

12.8083 1711 

6.2797 0921 

10.4416 0365 

13.1605 4584 

8.4660 0267 

10.7026 4393 

13.5224 6085 

8.6564 8773 

10.9702 1004 

13.8943 2852 

8.8512 5871 

11.2444 6530 

14.2764 2255 

9.0504 1203 

11.3255 7693 

14.6690 2417 

9.2540 4630 

11.8137 1635 

15.0724 2234 






Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



























Amount of 1 at Compound Interest 

(1+i)" 




1.0300 0000 
1.0609 0000 
1.0927 2700 
1.1293 0881 
1.1592 7407 

1.1940 9230 
1.2298 7387 
1.2667 7008 
1.3047 7318 
1.3439 1638 


1.0350 0000 
1.0712 2500 
1.1087 1788 
1.1475 2300 
1.1876 8631 

1.2292 5533 
1.2722 7926 
1.3168 0904 
1.3628 9735 
1.4105 9876 


1.0400 0000 
1.0818 OOOO 
1.1248 6400 
1.1698 5856 
1.2166 5290 

1.2653 1802 
1.3159 3176 
1.3685 6805 
1.4233 1181 
1.4602 4428 


1.0450 0000 
1.0920 2500 
1.1411 6613 
1.1925 I860 
1.2461 8194 

1.3022 6012 
1.3608 6183 
1.4221 0061 
1.4860 9514 
1.5529 6942 



1.3842 3387 
1.4257 6089 
1.4685 3371 
1.5125 8972 
1.5579 6742 


1.4599 6972 
1.5110 6866 
1.5639 5606 
1.6166 9452 
1.6753 4683 


1.5394 5406 
1.6010 3222 
1.6650 7351 
1.7316 7645 
1.8009 4351 


1.6228 5305 
1.6958 8143 
1.7721 9610 
1.8519 4492 
1.9352 9244 


1.6047 0644 
1.6528 4763 
1.7024 3306 
1.7535 0605 
1.8061 1123 


1.7339 8604 
1.7946 7555 
1.8574 8920 
1.9225 0132 

1.9897 8686 


1.8729 8125 
1.9479 0050 
2.0258 1652 
2.1066 4918 
2.1911 2314 


2.0223 7015 
2.1133 7681 
2.2084 7877 
2.3078 6031 
2.4117 1402 


1.8602 9457 
1.9161 0341 
1.9735 8651 
2.0327 9411 
2.0937 7793 


2.0594 3147 
2.1315 1156 
2.2061 1448 
2.2833 2849 
2.3632 4498 


2.2787 6807 
2.3699 1879 
2.4647 1554 
2.5633 0416 
2.6658 3633 


2.5202 4116 
2.6336 3201 
2.7521 6635 
2.8760 1383 
3.0054 3446 



2.1565 9127 
2.2212 8901 
2.2879 2768 
2.3565 6331 
2.4272 6247 

2.5000 8033 
2.5750 8276 
2.6523 3524 
2.7319 0530 
2.8138 6245 

2.6982 7833 
2.9852 2668 
3.0747 8348 
3.1670 2698 
3.2620 3779 

3.3598 9893 
3.4606 9589 
3.5645 1677 
3.6714 5227 
3.7815 9584 

3.8950 4372 
4.0118 9503 
4.1322 3188 
4.2562 1944 
4.3839 0602 


2.4459 5656 
2.5315 6711 
2.6201 7196 
2.7118 7798 
2.8067 9370 

2.9050 3148 
3.0067 0759 
3.1119 4235 
3.2208 6033 
3.3335 9045 

3.4502 6611 
3.5710 2543 
3.6960 1132 
3.6253 7171 
3.9592 5972 

4.0978 3381 
4.2412 5799 
4.3897 0202 
4.5433 4160 
4.7023 5855 

4.8669 4110 
5.0372 8404 
5.2135 8898 
5.3960 6459 
5.5849 2686 


2.7724 6978 
2.8833 6858 
2.6987 0332 
3.1186 5145 
3.2433 9751 

3.3731 3341 
3.5080 5875 
3.6483 8110 
3.7943 1634 
3.9460 8899 

4.1039 3255 
4.2680 8986 
4.4388 1345 
4.6168 6599 
4.8010 2063 

4.9930 6145 
5.1927 8391 
5.4004 9527 
5.6165 1508 
5.8411 7568 

6.0748 2271 
6.3178 1562 
6.5705 2824 
6.8333 4937 
7.1066 8335 


3.1406 7901 
3.2820 0956 
3.4296 9999 
3.5840 3649 
3.7453 1813 

3.9138 5745 
4.0899 8104 

4.2740 3018 
4.4663 6154 
4.6673 4781 

4.8773 7846 
5.0968 6049 
5.3262 1921 
5.5658 9908 
5.8163 6454 

6.0781 0094 
6.3516 1546 
6.6374 3816 
6.9361 2290 
7.2482 4843 

7.5744 1961 
7.9152 6849 
8.2714 5557 
8.6436 7107 
8.0326 3627 




Digitized by Google 
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UNIVERSITY OF CALIFORNIA 


















Amount of 1 at Compound Interest 


III 


(l+i)" 


3 % 

33 $% 

4 % 

*H% 

m 

4.5194 2320 

5.7803 9930 

7.3909 5068 

9.4391 0490 

51 

4.6508 8590 

5.9827 1327 

7.6865 8871 

9.8638 6463 

52 

4.7904 1247 

6.1921 0824 

7.9940 5226 

10.3077 3853 

53 

4.9341 2485 

6.4088 3202 

8.3138 1435 

10.7715 8677 

54 

5.0821 4859 

6.6331 4114 

8.6463 6692 

11.2563 0817 

55 

5.2346 1305 

6.8653 0108 

8.9922 2160 

11.7628 4204 

56 

5.3916 5144 

7.1055 8662 

9.3519 1046 

12.2921 6993 

57 

5.5534 0098 

7.3542 8215 

9.7259 8688 

12.8453 1758 

58 

5.7200 0301 

7.6116 8203 

10.1150 2635 

13.4233 5687 

59 

5.8916 0310 

7.8780 9090 

10.5196 2741 

14.0274 0793 

60 

6.0683 512C 

8.1538 2408 

10.9404 1250 

14.6586 4129 

61 

6.2504 0173 

8.4392 0793 

11.3780 2900 

15.3182 8014 

62 

6.4379 1379 

8.7345 8020 

11.8331 5016 

16.0076 0275 

63 

6.6310 5120 

9.0402 9051 

12.3064 7617 

16.7279 4487 

64 

6.8299 8273 

9.3567 0068 

12.7987 3522 

17.4807 0239 

65 

7.0348 8222 

9.6841 8520 

13.3106 8463 

18.2673 3400 

66 

7.2459 2868 

10.0231 3168 

13.8431 1201 

19.0893 6403 

67 

7.4633 0654 

10.3739 4129 

14.3968 3649 

19.9483 8541 

68 

7.6872 0574 

10.7370 2924 

14.9727 0995 

20.8460 6276 

69 

7.9178 2191 

11.1128 2526 

13.5716 1835 

21.7841 3558 

70 

8.1553 5657 

11.5017 7414 

16.1944 8308 

22.7644 2168 

71 

8.4000 1727 

11.9043 3624 

16.8422 6241 

23.7888 2066 

72 

8.6520 1778 

12.3209 8801 

17.5159 5290 

24.8593 1759 

73 

8.9115 7832 

12.7522 2259 

18.2165 9102 

25.9779 8688 

74 

9.1789 2567 

13.1985 5038 

18.9452 5466 

27.1469 9629 

75 

9.4542 9344 

13.6604 9964 

19.7030 6485 

28.3686 1112 

76 

9.7379 2224 

14.1366 1713 

20.4911 8744 

29.6451 9862 

77 

10.0300 5991 

14.6334 6873 

21.3108 3494 

30.9792 3256 

78 

10.3309 6171 

15.1456 4013 

22.1632 6834 

32.3732 9802 

79 

10.6408 9056 

15.6757 3754 

23.0497 9907 

33.8300 9643 

80 

10.9601 1727 

16.2243 8835 

23.9717 9103 

35.3524 5077 

81 

1 1.2889 2079 

16.7922 4195 

24.9306 6267 

36.9433 1106 

82 

116275 8842 

17.3799 7041 

25.9278 8918 

38.6057 6006 

83 

11.9764 1607 

17.9882 6938 

26.9650 0475 

40.3430 1926 

84 

12.3357 0855 

18.6178 5881 

28.0436 0494 

42.1584 5513 

85 

12.7057 7981 

19.2694 8387 

29.1653 4914 

44.0555 8561 

86 

13.0869 5320 

19.9439 1580 

30.3319 6310 

46.0380 8696 

87 

13.4795 6180 

20.6419 5285 

31.5452 4163 

48.1098 0087 

MTU 

13.8839 4865 

21.3644 2120 

32.8070 5129 

50.2747 4191 

•ti 

14.3004 6711 

22.1121 7595 

34.1193 3334 

52.5371 0530 

90 

14.7294 8112 

22.8861 0210 

35.4841 0668 

54.9012 7503 

91 

15.1713 6556 

23.6871 1566 

36.9034 7094 

57.3718 3241 

92 

15.6265 0652 

24.5161 6473 

38.3796 0978 

59.9535 6487 

93 

16.0953 0172 

25.3742 3049 

39.9147 9417 

62.6514 7529 

94 

16.5781 6077 

26.2623 2856 

41.5113 6594 

65.4707 9168 

95 

17.0755 0559 

27.1815 1006 

43.1718 4138 

68.4169 7730 

96 

17.5877 7076 

28.1326 6291 

44.8987 1503 

71.4957 4128 

97 

18.1154 0388 

29.1175 1311 

46.6946 6363 

74.7130 4964 

mrm 

18.6588 6600 

30.1366 2607 

48.5624 5018 

78.0751 3687 


19.2186 3198 

31.1914 0798 

50.5049 4818 

81.5885 1803 
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Ill 


Amount of 1 at Compound Interest 









1.0300 0000 
1.1028 0000 
1.1870 2800 
1.2188 0628 
1.2782 8180 

1.3400 0804 
1.4071 0042 
1.4774 8844 
1.8813 2022 
1.0280 8403 

1.7103 3830 
1.7088 8033 
1.8880 4014 
1.0700 3160 
2.0780 2818 

2.1020 7480 
2.2020 1832 
2.4000 1023 
2.8200 8020 
2.0832 0771 

2.7880 6280 
2.0282 6072 
3.0718 2376 
3.2280 0004 
3.3863 8404 

3.8850 7260 
3.7334 8632 
3.0201 2014 
4.1161 3560 
4.3210 4238 

4.8380 3040 
4.7640 4147 
8.0031 8884 
8.2833 4707 
5.8160 1837 

8.7018 1614 
0.0814 0604 
6.3054 7720 
6.7047 5115 
7.0300 8871 

7.3010 8818 
7.7615 8786 
8.1400 6603 
8.5571 5028 
6.0050 0770 

0.4342 5818 
0.0080 7109 
10.4012 6968 
10.0213 3313 
11.4673 9979 


1.0880 0000 
1.1130 2800 
1.1742 4130 
1.2388 2468 
1.3000 0001 

1.3788 4281 
1.4846 7610 
1.8348 8081 
1.0100 6427 
1.7061 4440 

1.6020 0240 
1.0012 0746 
2.0087 7300 
2.1160 0140 
2.2324 7049 

2.3852 8270 
2.4848 02tS 
2.6214 6027 
2.7686 4601 
2.0177 8746 

3.0782 3419 
3.2475 3703 
3.4261 8187 
3.6148 8900 

3.8133 9238 

4.0231 2893 
4.2444 0102 
4.4778 4307 
4.7241 2444 
4.0830 5120 

8.2880 0861 
8.5472 6238 
8.8823 6181 
0.1742 4171 
8.5138 2801 

6.8720 8938 
7.2800 5008 
7.6468 0283 
8.0604 8699 

8.8133 0877 

8.6818 4070 
9.4788 2580 
9.9966 7940 
10.5404 0677 
11.1265 9406 

11.7365 I486 
12.3841 3287 
13.0652 6017 
13.7636 4048 
14.5419 6120 


1.0000 0000 
1.1230 0000 
1.1010 1000 
1.2624 7068 
1.3302 2888 

1.4168 1611 
1.S030 3020 
1.6638 4807 
1.6864 7666 
1.7906 4770 

1.6082 0656 

2.0121 0047 
2.1320 2820 
2.2600 0306 
2.3965 8819 

2.5403 5108 
2.6927 7276 
2.8543 3918 
3.0298 9980 
3.2071 3547 

3.3905 0360 
3.0035 3742 
3.6107 4906 
4.0469 3464 

4.2918 7072 

4.8403 8200 
4.8223 4804 
8.1116 8670 
8.4183 8700 
8.7434 9117 

0.0861 0004 
0.4533 6668 
0.6405 8988 
7.2510 2828 
7.6860 8670 

0.1472 8200 
8.6360 0712 
9.1542 5238 
9.7035 0740 
10.2837 1794 

10.9028 6101 
11.5870 3267 
12.2504 5463 
12.9884 6191 
13.7046 1083 

14.5004 8748 
15.4659 1673 
18.3038 7173 
17.3778 0403 
18.4201 5427 


1.0050 0000 
1.1342 2800 
1.2079 4003 
1.2864 0038 
1.3700 0600 

1.4801 4230 
1.5539 6685 
1.0549 9507 
1.7025 7039 
1.8771 3747 

1.0001 8140 
2.1290 0624 
2.2674 0750 
2.4148 7418 
2.8710 4101 

2.7390 1067 
2.9170 4637 
3.1066 5438 
3.3085 8691 
3.8236 4508 

3.7526 9199 
3.9966 0632 
4.2563 8573 
4.5330 5081 
4.6276 9911 

5.1414 9958 
5.4756 9702 
5.8310 1733 
6.2106 7248 
6.6143 6616 

7.0442 9996 
7.5021 7946 
7.9898 2113 
8.8091 5950 
9.0622 5487 

0.6513 0143 
10.2786 3603 
10.9467 4737 
11.6582 8505 
12.4160 7453 

13.2231 1936 
14.0826 2214 
14.9970 9256 
15.9729 6209 
17.0110 0813 

18.1168 1951 
10.2944 1278 
20.548S 4961 
21.8642 0533 
23.3066 7868 
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Amount of 1 at Compound Interest 


III 


( 1 +*)" 


5% 

5 H% 

6% 

6H7o 

D 

<2.0407 6978 

13.3417 6907 

19.3253 6353 

24.8216 1279 

51 

12.6428 0826 

16.1633 6637 

20.6968 6334 

26.4350 1762 

mim 

13.2749 4868 

17.0737 7232 

21.6386 9846 

28.1532 9377 

El 

13.9386 9611 

18.0146 4001 

23.2530 2037 

29.9832 5786 

»4 

14.6396 3092 

19.0037 6171 

24.6503 2139 

31.9321 6963 

u 

19.3674 1246 

20.0310 7860 

26.1293 4086 

34.0077 6065 

H 

16.1337 8309 

21.1336 8713 

27.6671 0134 

36.2182 6306 

57 

16.6425 7224 

22.3173 3176 

28.3389 2742 

38.5724 5233 

Ef 

17.7897 0083 

23.5448 0611 

31.1204 6307 

41.0796 6173 

El 

18.6791 8389 

24.8397 7043 

32.9876 9083 

43.7498 3974 

60 

16.6131 4319 

26.2056 3782 

34.9669 5230 

46.5935 7932 

61 

20.3638 0249 

27.6472 8330 

37.0649 6944 

49.6221 6196 

K1 

21.6234 9237 

29.1678 8620 

39.2889 6761 

52.8476 0231 

KJ 

22.7046 6720 

30.7721 1994 

41.6461 9967 

56.2826 9667 

64 

23.8369 0036 

32.4643 8654 

44.1449 7165 

39.8410 7193 

63 

23.0318 9339 

34.2301 3880 

46.7936 6994 

63.6372 4163 

66 

26.2834 9037 

36.1338 9643 

49.6012 9014 

67.9866 6234 

67 

27.3976 6488 

38.1212 6074 

82.3773 6735 

72.4037 9538 

El 

28.6773 4813 

40.2176 3008 

83.7320 0960 

77.1121 7209 

u 

30.4264 2334 

42.4296 1623 

86.0739 3018 

62.1244 6327 

70 

31.6477 4681 

44.7639 6163 

62.6204 8569 

87.4625 5339 

71 

33.3431 3413 

47.2233 3731 

66.3777 ISIS 

93.1476 1936 

72 

35.2223 9086 

46.8226 8316 

70.3603 7806 

99.2022 1461 

73 

36,9833 1040 

32.3632 2613 

74.5820 0074 

105.6503 5856 

74 

38.8326 8392 

35.4542 0359 

79.0569 2079 

112.5176 3187 

73 

40.7743 2022 

58.5041 8479 

83.8003 3603 

119.8312 7794 

76 

42.6130 3623 

61.72.16 1495 

66.8283 5620 

127.6203 1101 

77 

44.6336 6604 

65.1166 2027 

64.1980 5757 

135.8156 3122 

78 

47.2013 7244 

68.6980 3439 

69.8073 4102 

144.7501 4725 

76 

46.9614 4107 

72.4764 2626 

105.7939 9348 

134.1589 0683 

60 

52.0365 1312 

76.4626 2973 

112.1437 5309 

164.1792 3377 

81 

34.6414 8878 

80.6680 7436 

116.8723 7828 

174.8508 8609 

K9 

37.3733 6322 

65.1048 1843 

126.0047 2097 

186.2161 9369 

u 

60.2422 4138 

89.7853 8347 

133.5650 0423 

198.3202 4628 

El 

63.2343 3344 

94.7237 9036 

141.3789 0449 

211.2110 6229 

Ba 

66.4170 7112 

99.6333 9604 

180.0736 3879 

224.9397 8134 

e9 

66.7379 2467 

103.4299 4696 

159.0780 5708 

239.5608 6712 

87 

73.2246 2091 

111.2283 9407 

166.6227 4090 

235.1323 2346 

K3 

76.6860 6193 

117.3461 6674 

176.7401 0463 

271.7159 2451 

Ef 

80.7303 6303 

123.8002 0391 

189.4643 1123 

289.3774 3661 

D 

84.7668 8330 

130.6092 1724 

200.8323 8190 

308.1869 9448 

.< 

66.0032 2747 

137.7627 2416 

212.8823 2482 

326.2191 4612 

KJ 

63.4994 8884 

143.3713 2402 

223.6332 6431 

346.9333 9382 

O 

68.1282 6328 

153.3067 4664 

236.1943 8017 

372.2743 6441 

O 

103.0346 7649 

161.6016 1791 

233.3462 5466 

396.4721 6810 

|J 

108.1864 1027 

170.7010 2340 

266.7590 3026 

422.2428 9098 

11 

113.3957 3078 

180.0893 7966 

284.8843 7209 

449.6886 7686 

•7 

119.2733 1732 

169.9643 0637 

301.9776 4642 

478.9184 4302 


123.2392 9319 

200.4442 0443 

320.0963 0320 

310.0481 4181 

99 

131.3012 5763 

211.4686 3967 

336.3020 6351 

343.2012 7103 

100 
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Ill Amount of 1 at Compound Interest 


(!+«*)" 


B 

7 % 

7 H% 

8% 

8*% 

n 


1.0700 0000 

1.0750 0000 

1.0800 0000 

1.0650 0000 

1 


1.1449 0000 

1.1556 2500 

1.1664 0000 

1.1772 2500 

2 


1.2250 4300 

1.2422 9688 

1.2597 1200. 

1.2772 8913 

3 


1.3107 9601 

1.3354 6914 

1.3604 8896 

1.3658 5870 

4 


1.4025 5173 

1.4356 2933 

1.4693 2808 

1.5036 5669 

5 


1.5007 3035 

1.5433 0153 

1.5868 7432 

1.6314 6751 

6 

iJEfl 

1.6057 8148 

1.6590 4914 

1.7138 2427 

1.7701 4225 

7 

S3 

1.7181 8618 

1.7834 7783 

1.8509 3021 

1.9206 0434 

8 

:S3 

1.8384 5921 

1.9172 3866 

1.9990 0463 

2.0838 5571 

9 

10 

1.9671 5136 

2.0610 3156 

2.1589 2500 

2.2609 8344 

10 

ii 

2.1048 5195 

2.2156 0893 

2.3316 3900 

2.4531 6703 

11 

12 

2.2521 9159 

2.3817 7960 

2.5181 7012 

2.6616 8623 

12 

13 

2.4098 4500 

2.5604 1307 

2.7196 2373 

2.8879 2956 

13 

14 

2.5785 3415 

2.7524 4405 

2.9371 9362 

3.1334 0357 

14 

15 

2.7590 3154 

2.9588 7735 

3.1721 6911 

3.3997 4288 

15 

16 

2.9521 6375 

3.1807 9315 

3.4259 4264 

3.6687 2102 

16 

17 

3.1588 1521 

3.4193 5264 

3.7000 1805 

4.0022 6231 

17 

18 

3.3799 3228 

3.6758 0409 

3.9960 1950 

4.3424 5461 

18 

18 

3.6165 2754 

3.9514 8940 

4.3157 0106 

4.7115 6325 

19 

20 

38696 6446 

4.2478 5110 

4.6609 5714 

5.1 120 4612 

20 

21 

4.1405 6237 

4.5664 3993 

5.0338 3372 

5.5465 7005 

21 

22 

4.4304 0174 

4.9089 2293 

5.4365 4041 

6.0180 2850 

22 

23 

4.7405 2986 

5.2770 9215 

5.8714 6365 

6.5295 6092 

23 

24 

5.0723 6695 

5.6728 7406 

6.3411 8074 

7.0845 7360 

24 

25 

5.4274 3264 

6.0983 3961 

6.8484 7520 

7.6867 6236 

25 

26 

5.8073 5292 

6.5557 1508 

7.3963 5321 

8.3401 3716 

26 

27 

6.2138 6763 

7.0473 9371 

7.9880 6147 

9.0490 4881 

27 

28 

6.6488 3836 

7.5759 4824 

8.6271 0639 

9.8182 1796 

28 

29 

7.1142 5705 

8.1441 4436 

9.3172 7490 

10.6527 6649 

29 

30 

7.6122 5504 

8.7549 5519 

10.0626 5689 

11.5582 5164 

EJ 

31 

8.1451 1290 

9.4115 7683 

10.8678 6944 

12.5407 0303 

31 

32 

8.7152 7080 

10.1174 4509 

11.7370 8300 

13.6066 6279 

32 

33 

9.3253 3975 

10.8762 5347 

12.6760 4964 

14.7632 2913 

33 

34 

9.9781 1354 

1 1.6919 7248 

13.6901 3361 

16.0181 0360 

34 

35 

10.6765 8148 

12.5688 7042 

14.7853 4429 

17.3796 4241 

35 

36 

11.4239 4219 

13.5115 3570 

15.9681 7184 

18.8569 1201 

m 

37 

12.2236 1814 

14.5249 0088 

17.2456 2556 

20.4597 4953 

37 

38 

13.0792 7141 

15.614 2 6844 

18.6252 7563 

22.1988 2824 

KXj 

39 

13.9948 2041 

16.7853 3858 

20.1152 9766 

24.0857 2865 

39 

40 

14.9744 5764 

18.0442 3897 

21.7245 2150 

26.1330 1558 

40 

41 

16.0226 6989 

19.3975 5689 

23.4624 8322 

28.3543 2190 

41 

42 

17.1442 5676 

20.8523 7366 

25.3394 8187 

30.7644 3927 

42 

43 

18.3443 5475 

22.4163 0168 

27.3666 4042 

33.3794 1660 

43 

44 

19.6284 5959 

24.0975 2431 

29.5559 7166 

36.2166 6702 

44 

45 

21.0024 5176 

25.9048 3863 

31.9204 4939 

39.2950 6371 

4» 

46 

22.4726 2336 

27.8477 0153 

34.4740 8534 

42.6351 6583 

46 

47 

24.0457 0702 

29.9362 7915 

37.2320 1217 

46.2591 5492 

47 

48 

25.7289 0651 

32.1815 0008 

40.2105 7314 

50.1911 8309 

48 

49 

27.5299 2997 

34.5951 1259 

43.4274 1899 

54.4574 3365 

49 

50 

29.4570 2506 

37.1897 4603 

46.9016 1251 

59.0863 1551 

H 
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Amount of 1 ut Compound Interest 


III 







31.9190 1682 
33.7253 4799 
36.0861 2235 
38.6121 5092 
41.3150 0148 

44.2070 5159 
47.301 5 4520 
50.6126 5336 
54.1555 3910 
57.9464 2683 

62.0026 7671 
66.3428 6408 
70.9868 6457 
75.9559 4509 
81.2728 6124 

86.9619 6153 
93.0492 9884 
99.5627 4976 
106.5321 4224 
113.9893 9220 

121.9686 4965 
130.5064 5513 
139.6419 0699 
149.4168 4047 
159.8760 1931 

171.0673 4066 
183.0420 5451 
195.8549 9832 
209.5648 4820 
224.2343 6758 

239.9307 9471 
256.7259 5034 
274.6967 6686 
293.9255 4054 
314.5003 2838 

336.5153 5137 
360.0714 2596 
385.2764 2578 
412.2457 7558 
441.1029 7988 

471.9801 8847 
505.0168 0166 
540.3701 1778 
578.1960 2602 
618.6697 4784 

661.9768 3019 
708.3149 9430 
757.8870 4390 
810.9498 3698 
867.7163 2557 


39.9789 7698 
42.9774 0026 
46.2007 0528 
49.6657 5817 
53.3906 9004 

57.3949 9179 
61.6998 1617 
66.3270 8739 
71.3016 1894 
76.6492 4036 

82.3979 3339 
88.5777 7839 
95.2211 1177 
102.3626 9515 
110.0398 9729 

118.2928 8959 
127.1648 5631 
136.7022 2053 
146.9548 8707 
157.9765 0360 

169.8247 4137 
182.5615 9697 
198.2537 1675 
210.9727 4550 
226.7957 0141 

243.8053 7902 
262.0907 6245 
281.7475 9113 
302.8786 6046 
325.5945 6000 

350.0141 5200 
376.2652 1340 
404.4851 0440 
434.8214 8723 
467.4330 9878 

502.4905 8119 
540.1773 7477 
580.6906 7788 
624.2424 7872 
671.0606 6463 

721.3902 1447 
775.4944 8056 
633.8565 6860 
896.1808 0910 
963.3943 6978 

1035.6489 4751 
1113.3226 1858 
1196.8218 1497 
1296.5634 5109 
1363.0772 0993 


50.6537 4151 
54.7060 4084 
59.0825 2410 
63.8091 2603 
68.9138 561 I 

74.4269 6460 
80.3811 2177 
86.8116 1151 
93.7565 4043 
101.2570 6367 

109.3576 2876 
118.1062 3906 
127.5547 3819 
137.7591 1724 
148.7798 4662 

160.6622 3435 
173.5368 1310 
187.4197 5815 
202.4133 3880 
218.6064 0590 

236.0949 1837 
254.9825 1184 
275.3811 1279 
297.4116 0181 
321.2045 2996 

346.900B 9236 
374.6529 6374 
404.6252 0084 
436.9952 1691 
471.9548 3426 

509.7112 2101 
550.4681 1869 
594.5271 6818 
642.0893 4164 
693.4564 8897 

748.9330 0808 
808.8476 4873 
873.5554 6063 
943.4398 9748 
1018.9150 8928 

1100.4282 9642 
1168.4625 6013 
1263.5395 6494 
1386.2227 3014 
1497.1205 4855 

1616.8901 9244 
1746.2414 0793 
1885.9407 2046 
2036.8159 7809 
2199.7612 5634 


64.1086 5233 
69.5578 8778 
75.4703 0824 
81.8852 8444 
88.8455 3362 

96.3974 0398 
104.5911 8332 
113.4814 3390 
123.1273 5578 
133.5931 8102 

144.9466 0141 
157.2692 3253 
170.6371 1729 
185.1412 7226 
200.8782 8041 

217.9529 3424 
236.4789 3365 
256.5796 4301 
279.3689 1267 
302.0519 7024 

327.7263 8771 
355.5831 3067 
385.8076 8678 
416.6013 5100 
454.1824 6584 

492.7879 7543 
534.6749 5335 
580.1223 2438 
629.4327 2195 
682.9345 0332 

740.9839 3610 
803.9675 7067 
872.3048 1418 
946.4507 2338 
1026.8990 3487 

1114.1854 5283 
1208.8912 1633 
131 1.6469 6971 
1423.1369 6214 
1544.1036 0392 

1675.3524 1025 
1817.7573 6512 
1972.2667 4116 
2139.9094 1416 
2321.8017 1436 

2519.1548 6008 
2733.2830 2319 
2965.6120 8016 
3217.6891 0698 
3491.1926 6107 
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IV 


Present Value of 1 per Period at Compound Interest 

«ST, = (1-P»)/I 
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Present Value of 1 per Period -at Compound Interest IV 


o^, = (1 _ xr)/l 


9 

*% 

Y«% 



B 

n 

47.8266 0386 

47.3241 8154 

46.8289 9236 

45.8598 3317 

51 


48.7048 4176 

48.1836 4589 

47.6700 9205 

46.6653 9401 



48.5808 8953 

49.0406 1076 

48.5083 9739 

47.4676 1228 

■ ■ 

M 

50.4547 5265 

49.8950 8541 

49.3439 1767 

48.2665 0184 

54 

u 

51.3264 3656 

50.7470 7110 

50.1766 6213 

49.0620 7651 

sa 

1 

52.1859 4669 

51.5965 8106 

51.0066 3999 

49.8543 5003 

El 

57 

53.0632 8847 

52.4436 2048 

51.8338 6046 

50.6433 3612 

57 


53.9284 6730 

53.2881 9656 

52.6583 3268 

51.4290 4840 


Efl 

54.7914 8858 

54.1303 1645 

53.4800 6580 

52.21 15 0046 


so 

55.6523 5769 

54.9699 8730 

54.2990 6890 

52.9907 0584 

60 

K9 

56.5110 7999 

55.8072 1623 

55.1153 5106 

53.7666 7800 

n 

Hi 

57.3676 6083 

56.6420 1035 

55.9289 2133 

54.5394 3035 

KJ 

S3 

58.2221 0557 

57.4743 7673 

56.7397 8870 

55.3069 7627 


S4 

59.0744 1952 

58.3043 2244 

57.5479 6216 

56.0753 2905 

64 

ss 

89.9246 0800 

59.1318 5451 

59.3534 5065 

56.9385 0194 

■3 

ss 

60.7726 7631 

59.9569 7996 

59.1562 6311 

57.5985 0614 

■9 

67 

61.6186 2874 

60.7797 0580 

59.9564 0842 

58.3553 6078 

67 

El 

62.4624 7355 

61.6000 3900 

60.7538 9543 

59.1090 7296 


Efl 

63.3042 1302 

62.4179 8652 

61.5487 3299 

59.8596 5770 

■tri 

70 

64.1438 5339 

63.2335 5529 

62.3409 2989 

60.6071 2798 

70 

71 

64.9813 9989 

64.0467 5224 

63.1304 9490 

81.3514 9672 

71 

72 

65.9166 5774 

64.6575 8427 

63.9174 3678 

62.0927 7680 

72 

73 

66.6502 3216 

65.6660 5824 

64.7017 6423 

62.8309 8103 

73 

74 

67.4815 2834 

66.4721 8103 

65.4834 8595 

63.5661 2216 

74 

75 

68.3107 5146 

67.2759 5945 

66.2626 1058 

64.2962 1292 

73 

76 

69.1379 0670 

68.0774 0035 

67.0391 4676 

65.0272 6590 

76 

77 

69.9629 9920 

68.8765 1050 

67.9131 0308 

65.7532 9386 

77 

76 

70.7860 3411 

69.6732 9670 

89.5844 8812 

66.4763 0924 

78 

rj 

71.6070 1657 

70.4677 6569 

69.3333 1042 

67.1963 2453 

79 

y 

72.4259 5169 

71.2599 2422 

70.1195 7849 

87.9133 5221 

80 

n 

73.2428 4458 

72.0497 7901 

70.8833 0082 

68.6274 0467 

91 

KJ 

74.0577 0033 

72.8373 3675 

71.6444 6587 

69.3394 9426 

MEM 

n 

74.9705 2402 

73.6226 0413 

72.4031 4206 

70.0466 3326 

Kl 

84 

75.6813 2072 

74.4055 8781 

73.1592 7780 

70.7518 3393 

Kl 

U 

76.4900 8548 

75.1862 9442 

73.9129 0146 

71.4541 0846 

H 

El 

77.2968 5335 

75.9647 3060 

74.6640 2139 

72.1534 6898 

1 . 

II 

78.1015 8935 

76.7409 0294 

75.4126 4591 

72.8499 2759 

87 

ri 

78.9043 3850 

77.5148 1803 

78.1587 8329 

73.5434 9633 

Kl 

n 

79.7050 7581 

78.2864 8243 

76.9024 4182 

74.2341 8720 

ft] 

•0 

80.5038 1627 

79.0559 0268 

77.6436 2972 

74.9220 1212 

90 

*1 

91.3005 6486 

79.8230 8532 

78.3923 5520 

75.6069 8300 

91 

o 

82.0953 2654 

80.5880 3685 

79.1186 2645 

76.2891 1168 


li 

92.8881 0628 

81.3507 6377 

79.8524 5161 

76.9684 0995 


64 

93.6789 0900 

82.1112 7253 

80.5838 3882 

77.6448 6955 


y 

84.4677 3966 

82.8695 6959 

81.3127 9616 

79.3185 6218 

I 

H 

85.2546 0315 

83.6256 6138 

82.0393 3172 

79.9894 3950 

1 1 ~1 

•7 

96.0395 0439 

84.3795 5432 

82.7634 5354 

79.6575 3308 

•7 

•8 

86.8224 4827 

85.1312 5480 

83.4651 6964 

80.3228 5450 

Kl 

M 

97.6034 3967 

85.8807 6919 

84.2044 8802 

80.9854 1524 


100 

88.3924 8346 

86.6281 0366 

84.9214 1663 

81.6452 2677 

100 


365 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 






























IV Present Value of 1 per Period at Compound Interest 


= (1 - P*)/I 


B 

h% 

V«% 

\% 

*6% 

B 

101 

89.1595 8450 

87.3732 6514 

85.6359 6344 

62.3023 0049 

101 

102 

89.9347 4783 

88.1162 5935 

86.3481 9635 

82.9566 4777 

102 

103 

90.7079 7768 

88.8570 9280 

87.0579 4323 

83.6082 7991 

103 

104 

81.4792 7948 

89.5957 7177 

87.7653 9195 

84.2572 0816 

104 

105 

92.2486 5784 

90.3323 0252 

88.4704 9034 

84.9034 4381 

105 

108 

93.0161 1753 

91.0666 9131 

89.1732 4621 

85.5469 9795 

106 

107 

93.7816 6339 

91.7989 4436 

89.8736 6738 

88.1878 8175 

107 

108 

94.5453 0014 

92.5290 6788 

90.5717 6150 

86.8261 0628 

108 

108 

95.3070 3256 

93.2570 6806 

91.2675 3641 

87.4616 8258 

109 

110 

96.0668 6539 

93.9829 5109 

91.9609 9977 

88.0946 2163 

110 

111 

96.8248 0338 

94.7067 2312 

92.6521 5927 

88.7249 3437 

111 

112 

97.5808 5128 

95.4283 9028 

93.3410 2258 

89.3526 3171 

112 

113 

98.3350 1372 

96.1479 5870 

94.0275 9726 

89.9777 2450 

113 

114 

99.0872 9548 

96.8654 3448 

94.7118 9096 

90.6002 2354 

114 

115 

99.8377 0123 

97.5808 2372 

95.3939 1131 

91.2201 3959 

115 

116 

100.5862 3564 

98.2941 3246 

96.0736 6578 

91.8374 8338 

116 

117 

101.3329 0338 

99.0053 6678 

96.7511 6194 

92.4522 6558 

117 

118 

102.0777 0911 

99.7145 3269 

97.4264 0727 

93.0644 9681 

118 

118 

102.8208 5747 

100.4216 3621 

98.0994 0927 

93.6741 8767 

119 

120 

103.5617 5308 

101.1266 8335 

98.7701 7538 

94.2813 4869 

120 

121 

104.3010 0058 

101.8296 8009 

99.4387 1304 

94.8859 9036 

121 

122 

105.0384 0457 

102.5306 3237 

100.1050 2964 

95.4881 2315 

122 

123 

105.7739 6965 

103.2295 4616 

100.7691 3256 

96.0877 5747 

123 

124 

106.5077 0040 

103.9264 2738 

101.4310 2916 

96.6849 0367 

124 

125 

107.2396 0139 

104.6212 8194 

102.0907 2677 

97.2795 7209 

125 

128 

107.9696 7720 

105.3141 1573 

102.7482 3269 

97.8717 7301 

126 

127 

108.6979 3237 

106.0049 3464 

103.4035 5420 

98.4615 1666 

127 

128 

109.4243 7144 

106.6937 4451 

104.0566 9857 

99.0488 1324 

128 

129 

110.1489 9894 

107.3805 5120 

104.7076 7303 

99.6336 7290 

129 

130 

110.8718 1939 

108.0653 6053 

105.3564 8478 

100.2161 0576 

130 

131 

111.5928 3730 

108.7481 7831 

106.0031 4101 

100.7961 2169 

131 

132 

112.3120 5716 

109.4290 1032 

106.8476 4888 

101.3737 3131 

132 

133 

113.0294 8345 

110.1078 6235 

107.2900 1552 

101.9489 4401 

133 

134 

113.7451 2065 

110.7647 4016 

107.9302 4806 

102.5217 6994 

134 

135 

114.4589 7321 

11 1.4596 4947 

108.5683 5358 

103.0922 1899 

135 

136 

115.1710 4560 

112.1325 9603 

109.2043 3915 

103.6603 0104 

136 

137 

115.8813 4224 

112.8035 8553 

109.8382 1 181 

104.2260 2590 

137 

138 

116.5898 6758 

113.4726 2366 

110.4699 7659 

104.7694 0335 

138 

138 

117.2966 2601 

114.1397 1613 

111.0996 4646 

105.3504 4314 

139 

140 

118.0016 2196 

114.8046 6856 

111.7272 2242 

105.9091 5496 

140 

141 

118.7048 5981 

115.4680 8660 

112.3527 1341 

106.4655 4847 

141 

142 

119.4063 4395 

116.1293 7588 

112.9761 2636 

107.0196 3330 

142 

143 

120.1060 7875 

116.7887 4201 

113.5974 6817 

107.5714 1902 

143 

144 

120.8040 6858 

117.4461 9058 

114.2167 4572 

108.1209 1517 

144 

145 

121.5003 1778 

118.1017 2717 

114.8339 6586 

108.6681 3126 

145 

146 

122.1948 3071 

118.7553 5734 

115.4491 3545 

109.2130 7674 

146 

147 

122.8876 1168 

119.4070 8663 

116.0622 6128 

109.7557 6103 

147 

148 

123.5786 6502 

120.0569 2057 

116.6733 5015 

110.2961 9353 

148 

149 

124.2679 9503 

120.7048 6467 

117.2824 0882 

110.8343 8356 

149 

150 

124.9556 0601 

121.3509 2444 

117.8894 4404 

111.3703 4044 

150 
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Present Value of 1 per Period at Compound Interest IV 


OS>= (I -*•)/# 


n 

k% 


k% 

v.% 

E 

1S1 

129.6415 0226 

121.9991 0534 

118.4944 6254 

111.9040 7343 

B9 

192 

126.3296 6604 

122.6374 1264 

119.0974 7100 

112.4355 9176 


193 

127.0081 6762 

123.2778 9240 

119.6984 7612 

112.9649 0463 

iri 

154 

127.6889 4529 

123.9164 2944 

120.2974 8454 

113.4920 2117 

154 

195 

126.3660 2519 

124.9931 4937 

120.8945 0290 

114.0169 5091 

159 

196 

129.0494 1166 

125.1880 1761 

121.4895 3781 

114.5397 0171 

196 

157 

129.7211 0889 

125.8210 3994 

122.0825 9587 

115.0602 8383 

197 

196 

130.3991 2109 

126.4922 2052 

122.6736 8363 

115.5787 0565 

198 

199 

131.0674 9246 

127.0819 6591 

123.2628 0764 

116,0949 7674 

159 

160 

131.7381 0719 

127.7090 8109 

123.8499 7443 

116.6091 0543 

160 

161 

132.4070 8946 

128.3347 7125 

124.4391 9090 

117.1211 0081 

161 

162 

133.0744 0346 

128.9986 4184 

129.0184 6233 

117.6309 7172 

162 

163 

133.7400 9332 

129.5806 9809 

125.5997 9638 

118.1387 2699 

163 

164 

134.4040 4321 

130.2009 4529 

126.1791 9909 

116.6443 7939 

164 

169 

135.0663 7727 

130.8193 8870 

126.7966 7687 

119.1479 2966 

169 

166 

139.7270 9962 

131.4360 3355 

127.3322 3612 

119.6493 8641 

166 

167 

136.3660 9439 

132.0508 8509 

127.9098 8322 

120.1487 6662 

167 

168 

137.0434 8967 

132.6639 4853 

128.4776 2491 

120.6460 7460 

168 

169 

137.6992 3798 

133.2752 2907 

129.0474 6633 

121.1413 1907 

169 

170 

138.3933 9419 

133.8847 3189 

129.6154 1499 

121.6349 0858 

170 

171 

139.0098 3959 

134.4924 6216 

130.1814 7677 

122.1296 5166 

171 

172 

139.6566 9789 

135.0984 2504 

130.7496 5795 

122.6147 5680 

172 

173 

140.3099 3302 

135.7026 2567 

131.3079 6478 

123.1018 3246 

173 

174 

140.9535 4914 

136.3050 6917 

131.8684 0347 

123.9868 8709 

174 

175 

141.5995 9027 

136.9057 6066 

132.4269 8025 

124.0699 2898 

175 

176 

142.2439 4042 

137.5047 0522 

132.9837 0128 

124.9509 6658 

178 

177 

142.8867 2361 

136.1019 0794 

133.9385 7279 

125.0300 0817 

177 

178 

143.5276 0389 

138.6973 7389 

134.0916 0079 

129.9070 6204 

178 

179 

144.1674 8514 

139.2911 0811 

134.6427 9152 

129.9821 3643 

179 

160 

144.8094 7146 

139.8831 1564 

139.1921 9106 

126.4952 3956 

180 

161 

145.4418 6679 

140.4734 0151 

139.7396 8549 

126.9263 7961 

ISt 

162 

146.0766 7910 

141.0619 7071 

136.2854 0086 

127.3959 6471 

182 

163 

146.7099 0039 

141.6488 2829 

136.8293 0322 

127.8628 0299 

183 

164 

147.3415 4649 

142.2339 7909 

137.3713 9860 

128.3281 0253 

184 

165 

147.9716 1744 

142.8174 2821 

137.9116 9300 

128.7914 7136 

189 

166 

148.6001 1719 

143.3991 8059 

138.4901 9241 

129.2529 1749 

186 

167 

149.2270 4992 

143.9792 4109 

138.9869 0277 

129.7124 4891 

167 

168 

149.6924 1848 

144.5576 1463 

139.5216 3005 

130.1700 7357 

186 

189 

150.4762 2791 

145.1343 0618 

140.0949 8016 

130.6257 9936 

169 

190 

151.0984 8170 

145.7093 2062 

140.5863 9901 

131.0796 3418 

190 

191 

151.7191 8379 

146.2826 6280 

141.1159 7246 

131.9315 8586 

111 

192 

152.3383 3790 

146.8543 3760 

141.6438 2643 

131.9816 6223 

192 

193 

192.9599 4803 

147.4243 4986 

142.1899 2672 

132.4298 7106 

193 

194 

153.5720 1799 

147.9927 0442 

142.6942 7917 

132.8762 2010 

194 

195 

154.1665 5161 

146.5594 0611 

143.2168 8958 

133.3207 1707 

199 

196 

154.7995 9272 

149.1244 5971 

143.7377 6379 

133.7633 6965 

198 

197 

159.4110 2516 

149.6878 7004 

144.2969 0743 

134.2041 8950 

197 

168 

196.0209 7273 

150.2498 4167 

144.7743 2638 

134.6431 7224 

199 

199 

156.6293 9923 

150.9097 7996 

149.2900 2639 

135.0603 3746 

199 

200 

157.2363 0646 

151.3882 9907 

145.8040 1302 

139 5156 8872 

200 
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Present Value of 1 per Period at Compound Interest 
a^ = (l- r)/i 







0.9950 2498 
1.9850 9938 
2.9702 4814 
3.9504 9586 
4.9258 6833 

5.8963 8441 
6.8620 7404 
7.8229 5924 
8.7790 6392 
9.7304 1186 

10.6770 2673 
11.6189 3207 
12.5561 5131 
13.4687 0777 
14.4166 2465 

15.3399 2802 
16.2586 3186 
17.1727 6602 
18.0823 5624 
18.9874 1915 

19.8679 7925 
20.7640 5898 
21.6756 BOSS 
22.5626 6622 
23.4456 3803 

24.3240 1794 
25.1980 2780 
26.0678 8936 
26.9330 2423 
27.7940 5397 

28.6507 9997 
29.5032 8355 
30.3515 2592 
31.1955 4818 
32.0353 7132 

32.8710 1624 
33.7023 0372 
34.5298 5445 
35.3530 8900 
36.1722 2786 

36.9872 9141 
37.7982 9991 
36.6052 7354 
39.4082 3238 
40.2071 9640 

41.0021 8547 
41.7932 1937 
42.5803 1778 
43.3635 0026 
44.1427 6635 


0.9942 0050 
1.9826 3513 
2.9653 3733 
3.9423 4034 
4.9136 7723 

5.8793 8084 
6.8394 8385 
7.7940 1975 
8.7430 1781 
9.8865 1315 

10.6245 3669 
11.5571 2016 
12.4642 9511 
13.4060 9291 
14.3225 4473 

18.2336 8160 
16.1395 3432 
17.0401 3354 
17.9355 0974 
19.6256 9320 

19.7107 1404 
20.5906 0220 
21.4653 8745 
22.3350 9938 
23.1997 6741 

24.0594 2079 
24.9140 8862 
25.7637 9979 
26.6065 8307 
27.4484 8702 

28.2834 8006 
29.1136 5044 
29.9390 0625 
30.7595 7540 
31.5753 8566 

32.3864 6463 
33.1928 3974 
33.9945 3828 
34.7915 8738 
35.5840 1390 

36.3719 4487 
37.1551 0676 
37.9338 2612 
38.7080 2929 
39.4777 4249 

40.2429 9170 
41.0038 0287 
41.7602 0170 
42.5122 I960 
43.2596 8460 


\% 

\% 

0.9937 8892 

0.9933 7748 

1.9614 0504 

1.9601 7831 

2.9626 9699 

2.9604 4004 

3.9382 7279 

3.9342 1198 

4.9076 0029 

4.9015 3506 

5.8709 0712 

5.6824 5205 

6.6282 3068 

6.8170 0535 

7.7796 0813 

7.7652 3710 

8.7250 7640 

8.7071 6917 

9.6846 7220 

9.6429 0315 


10.5984 3200 
11.5263 9205 
12.4485 8637 
13.3650 5676 
14.2758 3281 

15.1609 5196 
16.0604 4905 
16.9743 5931 
17.6627 1733 
18.7455 5759 

19.6229 1438 
20.4948 2174 
21.3613 1353 
22.2224 2338 
23.0781 8473 

23.9286 3079 
24.7737 9457 
25.6137 0489 
26.4484 0635 
27.2779 1935 

28.1022 8010 
28.9215 2060 
29.7356 7265 
30.5447 6785 
31.3488 3761 

32.1479 1315 
32.9420 2550 
33.7312 0546 
34.5154 8369 
35.2948 9062 

36.0694 5652 
36.8392 1145 
37.6041 8529 
38.3644 0774 
39.1199 0831 

39.8707 1634 
40.6168 6096 
41.3563 7114 
42.0952 7566 
42.8276 0314 


10.5724 2035 
11.4957 6180 
12.4130 2626 
13.3242 0026 
14.2293 3802 

15.1264 8146 
16.0216 7035 
16.9089 4405 

17.7903 4177 
16.6659 0242 

19.5356 6466 
20.3996 6668 
21.2579 4723 
22.1105 4361 
22.9574 9365 

23.7986 3475 
24.6346 0408 
25.4646 3647 
26.2895 7464 
27.1086 4898 

27.9226 9766 
28.7311 5662 
29.5342 6154 
30.3320 4769 
31.1245 5098 

31.9118 0551 
32.6936 4653 
33.4707 0649 
34.2424 2564 
35.0090 3209 

35.7705 6168 
36.5270 4803 
37.2765 2453 
38.0250 2437 
38.7665 8050 

39.5032 2566 
40.2349 9238 
40.9619 1299 
41.6840 1949 
42.4013 4397 
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Present Value of 1 per Period at Compound Interest 

o^ = (l —r»)/< 







44.9161 6S37 
43.68*7 4664 
46.4974 9934 
47.2213 9298 
47.9814 4939 

48.7377 9697 
49.4903 0909 
90.23*1 0*90 
90.9941 6999 
91.7299 6079 

92.4632 4493 
93.1972 9624 
93.9276 2014 
94.6943 4839 
99.3774 6109 

96.0969 7621 
96.6129 1169 
17.9292 6922 
98.2341 1469 
98.9394 1796 

99.6412 1191 
•0.3393 1394 
61.0343 4222 
61.7297 1368 
62.4136 4943 

•3.0961 9466 
•3.7792 3636 
64.4969 7390 
•9.1313 1691 
69.8023 0938 

•6.4699 9361 
•7.1342 8419 
67.7993 0769 
68.4930 4244 
69.1079 0491 

•9.7967 1139 
70.4066 7796 
71.0914 2066 
71.6929 3609 
72.3312 9*98 

72.9664 6729 
73.9984 7487 
74.2273 3918 
74.8930 7262 
79.4796 9434 

76.0932 1 829 
76.7116 9999 
77.3290 3478 
77.9333 3799 
78.9426 4477 


44.0031 7940 
44.7421 8339 
49.4769 0144 
46.2073 3833 
46.9333 7933 

47.6999 8841 
48.3734 1020 
49.0870 6898 
49.7965 8869 
50.3019 9394 

51.2033 0800 
91.9005 9478 
32.3937 9787 
33.2829 4073 
53.9681 2668 

54.6493 3868 
55.3266 0040 
33.9999 3413 
56.6693 6267 
57.3349 0925 

57.9965 9579 
58.6544 4468 
59.3064 7877 
39.9587 1999 
60.6091 6934 

61.2479 0968 
61.6869 0297 
•2.3221 9021 
63.1537 9310 
63.7817 3301 

•4.4060 3118 
69.0267 0874 
69.6437 8667 
66.2972 8983 
66.8672 2703 

67.4736 3069 
68.0765 1769 
69.6759 0849 
69.2718 2263 
69.8642 8121 

70.4533 0363 
71.0389 1001 
71.6211 2017 
72.1999 9379 
72.7794 3047 

73.3475 6967 
73.9163 *079 
74.4*19 1294 
75.0441 3939 
75.6031 3712 


43.3533 8201 
44.2766 4030 
44.9974 0671 
43.7117 0833 
46.4213 7370 

47.1270 2976 
47.6261 0410 
48.5248 23*6 
49.2172 1636 
49.9053 0618 

90.5691 2614 
51.2666 9679 
31.9440 4690 
52.6152 0149 
33.2821 6761 

33.9430 3137 
54.6037 3768 
33.2583 9293 
35.9089 61*1 
56.5954 9010 

37.1980 0298 
37.8363 2431 
38.4710 8006 
59.1016 *447 
59.7283 9201 

•0.3511 9703 
60.9701 3370 
61.3652 2604 
62.1964 9792 
62.8039 730* 

•3.4076 7912 
64.0076 2743 
•4.6036 9337 
65.1963 7602 
65.7852 1840 

66.3704 0338 
66.9519 9367 
•7.5296 *183 
68.1042 4034 
68.6750 2146 

69.2422 9739 
69.8059 7004 
70.3661 8141 
70.9229 1320 
71.4761 8703 

72.0260 2438 
72.5724 4698 
73.1154 7487 
73.6551 3030 
74.1914 3384 


43.1138 1773 
43.8217 7260 
44.3249 3*67 
43.2234 5000 
43.9173 3444 

46.6066 2362 
47.2913 4796 
47.9713 3771 

48.6472 2289 
49.3184 3334 

49.9851 9668 

90.6473 4639 
51.3059 1161 
51.9391 174* 
52.6083 9486 

53.2533 7238 
53.8940 7832 
54.3305 4138 
55.1627 8969 
59.7908 9064 

56.4147 9229 
57.0343 2218 
57.6501 8736 
58.2617 7372 
98.8693 1363 

59.4728 2811 
60.0723 4961 
60.6678 9319 
61.2594 9694 
61.8471 8200 

62.4309 7949 
63.0109 0261 
63.5869 9994 
64.1592 6114 
64.7277 4269 

69.2924 9979 
65.8534 3687 
66.4106 9898 
66.9642 7041 
67.5141 7990 

68.0604 3964 
68.6030 8374 
69.1421 3819 
69.6776 2068 
70.2093 9696 

70.7379 704* 
71.2626 8460 
71.7843 2249 
72.3023 0707 
72.8168 6132 
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IV 


Present Value of 1 per Period at Compound Interest 

«=> = (!- **)/! 


B 

H% 

Y.% 

*6% 

h% 

B 

101 

79.1469 1021 

76.1588 7702 

74.7244 0630 

73.3280 0792 

101 

102 

79.7481 6937 

76.7113 9392 

75.2540 6638 

73.6357 6944 

102 

103 

80.3464 3718 

77.2607 0648 

75.7604 4062 

74.3401 6830 

103 

104 

80.9417 2854 

77.6068 3331 

76.3035 4348 

74.8412 2677 

104 

10S 

61.9340 9829 

78.3497 9288 

76.8233 9724 

75.3389 6697 

105 

10S 

82.1234 4104 

78.8896 0355 

77.3400 2210 

75.9334 1088 

106 

107 

82.7098 9158 

79.4262 8359 

77.8534 3812 

76-3245 8032 

107 

108 

83.2934 2446 

79.9598 5115 

78.3636 6521 

76.9124 9699 


108 

83.6740 5419 

80.4903 2428 

78.8707 2319 

77.2971 8242 

109 

110 

84.4917 9522 

91.0177 2093 

79.3746 3174 

77.7786 5801 

110 

111 

85.0266 6191 

61.5420 5895 

79.8754 1043 

78.2569 4503 

111 

112 

85.9986 6856 

82.0633 5606 

80.3730 7869 

78.7320 6458 

112 

113 

88.1678 2942 

82.5816 2991 

80.8676 5583 

79.2040 3764 

113 

114 

86.7341 5862 

63.0968 9803 

81.3591 6109 

79.6729 8505 

114 

119 

87.2976 7027 

83.6091 7785 

81.8476 1349 

90.1386 2751 

115 

118 

87.8583 7838 

84.1184 9671 

82.3330 3204 

80.6012 8559 

116 

117 

88.4162 9690 

84.6248 4182 

82.8154 3557 

81.0608 7970 

117 

119 

88.9714 3970 

85.1282 6033 

83.2948 4280 

81.5174 3015 

116 

119 

89.5238 2059 

85.6287 5926 

83.7712 7235 

81.9709 5708 

119 

120 

90.0734 5333 

86.1263 5554 

84.2447 4271 

62.4214 8052 

120 

121 

90.6203 5157 

96.6210 6602 

84.7152 7226 

62.8690 2036 

121 

122 

91.1645 2892 

67.1129 0742 

85.1828 7926 

63.3135 9636 

122 

123 

91.7059 9893 

87.6018 9638 

85.6475 8188 

63.7552 2815 

123 

124 

92.2447 7505 

88.0880 4946 

86.1093 9814 

64.1939 3523 

124 

129 

92.7808 7070 

88.5713 8308 

86.5683 4597 

64.6297 3696 

125 

126 

93.3142 9920 

89.0519 1361 

87.0244 4320 

65.0626 5259 

126 

127 

93.8450 7364 

89.5296 5731 

87.4777 0753 

65.4927 0122 

127 

129 

94.3732 0760 

90.0046 3032 

87.9281 5655 

65.9199 0185 

126 

129 

94.8987 1422 

90.4768 4873 

88.3758 0776 

66.3442 7334 

129 

130 

95.4216 0619 

90.9463 2851 

88.8206 7852 

66.7658 3442 

130 

131 

95.9418 9671 

91.4130 6554 

89.2627 8610 

67.1646 0371 

131 

132 

96.4595 9872 

91.8771 3561 

89.7021 4768 

87.6005 9969 

132 

133 

96.9747 2509 

92.3384 9442 

90.1387 8030 

68.0138 4072 

133 

134 

97.4872 6865 

92.7971 7758 

90.5727 0092 

88.4243 4507 

134 

139 

97.9973 0214 

93.2532 0060 

91.0039 2638 

68.8321 3084 

135 

136 

98.5047 7825 

93.7065 7892 

91.4324 7342 

89.2372 1604 

138 

137 

99.0097 2960 

94.1573 2787 

91.8583 5868 

89.6396 1856 

137 

139 

99.5121 6875 

94.6054 6270 

92.2815 9869 

90.0393 5616 

elm 

139 

100.0121 0821 

95.0509 9857 

92.7022 0988 

90.4364 4649 

139 

140 

100.5095 6041 

95.4939 5056 

93.1202 0657 

90.8309 0709 

140 

141 

101.0045 3772 

95.9343 3364 

93.5356 1100 

91.2227 5536 

141 

142 

101.4970 5246 

96.3721 6272 

93.9484 3330 

91.61 io 0861 

142 

143 

101.9871 1688 

96.8074 5261 

94.3586 9148 

91.9986 8402 

143 

144 

102.4747 4316 

97.2402 1804 

94.7664 0147 

92.3827 9867 

144 

149 

102.9599 4344 

97.6704 7364 

95.1715 7910 

92.764 3 6952 

145 

146 

103.4427 2979 

98.0982 3397 

95.5742 4010 

93.1434 1340 

146 

147 

103.9231 1422 

98.5235 1350 

95.9744 0010 

93.5199 4706 

147 

148 

104.4011 0868 

98.9463 2663 

96.3720 7463 

93.8939 6712 

146 

149 

104.8767 2505 

99.3666 8765 

96.7672 7913 

•4.2655 5010 

149 

190 

105.3499 7518 

99.7846 1078 

97.1600 2895 

94.6346 8239 
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Present Value of 1 per Period at Compound Interest 

asu = (1 - tr)/i 


IV 


Q 

H% 


h% 


g 

: : ■ 

108.8208 7082 

100.2001 1017 

97.5503 3933 

95.0013 1029 



108.2884 2371 

100.6131 9967 

97.9382 2542 

95.3655 4000 


Hi rB 

106.7556 4548 

101.0238 9385 

98.3237 0228 

95.7273 5759 


154 

107.2185 4774 

101.4322 0601 

98.7067 8488 

96.0867 7904 

154 

185 

107.6811 4203 

101.8381 5017 

99.0874 8808 

96.4438 2021 

155 

1S« 

108.1404 3883 

102.2417 4005 

99.4658 2686 

96.7984 9687 

156 

187 

108.5874 5257 

102.6428 8931 

99.8418 1532 

97.1508 2468 

157 


108.0821 8181 

103.0419 1152 

100.2154 6884 

97.5008 1919 

158 

185 

108.5046 6827 

103.4385 2019 

100.5868 0113 

97.8484 9588 

159 

ISO 

108.8548 8380 

103.6328 2872 

100.9558 2721 

98.1938 7003 

160 

181 

110.4028 7840 

104.2248 5046 

101.3225 6120 

98.5369 5695 

161 

182 

110.8486 3622 

104.6145 9866 

101.6670 1734 

98.8777 7178 

162 

183 

111.2821 7834 

105.0020 8652 

102.0492 0978 

99.2163 2956 

163 

184 

111.7333 0780 

105.3873 2715 

102.4091 5258 

99.5526 4523 

164 

183 

112.1726 4458 

105.7703 3357 

102.7666 5971 

99.6867 3364 

165 

188 

112.6085 8660 

106.1511 1874 

103.1223 4505 

100.2186 0955 

166 

187 

113.0443 7473 

106.5298 9555 

103.4756 2241 

100.5482 9760 

167 

188 

113.4768 6878 

106.9060 7660 

103.6267 0550 

100.8757 8236 

168 

188 

113.8074 5251 

107.2802 7523 

104.1756 0793 

101.2011 0828 

169 

170 

114.3357 7365 

107.6523 0349 

104.5223 4330 

101.5242 7972 

170 

171 

114.7618 6383 

106.0221 7417 

104.8669 2502 

101.8453 1095 

171 

172 

115.1860 3366 

108.3898 9979 

105.2093 6648 

102.1642 1614 

172 

173 

113.6079 8369 

108.7554 9278 

105.5496 8098 

102.4810 0939 

173 

174 

116.0278 5442 

109.1188 6552 

105.8878 8172 

102.7957 0466 

174 

178 

116.4456 2628 

109.4803 3029 

106.2239 8183 

103.1083 1586 

175 

178 

116.8613 1866 

109.8395 9933 

106.5579 9436 

103.4188 5678 

176 

177 

117.2749 4486 

110.1967 8476 

106.8699 3229 

103.7273 4115 

177 

178 

117.6865 1240 

110.5515 9874 

107.2198 0848 

104.0337 8257 

178 

178 

118.0860 3224 

110.9049 5322 

107.5476 3576 

104.3361 9457 

179 

180 

118.5035 1467 

111.2559 6015 

107.8734 2684 

104.6405 9061 

180 

181 

118.8089 6982 

111.6049 3142 

108.1971 9438 

104.9409 8402 

181 

182 

119.3124 0778 

111.9518 7882 

108.5189 5094 

105.2393 8807 

182 

183 

118.7138 3858 

112.2868 1411 

106.8387 0900 

105.5358 1593 

183 

184 

120.1132 7222 

112.6397 4694 

109.1564 8100 

105.8302 8070 

164 

isa 

120.5107 1863 

112.9806 9492 

109.4722 7925 

106.1227 9536 

185 

188 

120.9061 6768 

t13.3196 6359 

109.7861 1603 

106.4133 7285 

186 

187 

121.2996 8925 

113.6566 6640 

110.0980 0351 

106.7020 2598 

187 

188 

121.6812 3308 

113.9917 1477 

110.4079 5379 

106.9887 6750 

188 

188 

122.0808 2894 

114.3248 2002 

110.7159 7893 

107.2736 1007 

189 

180 

122.4684 8650 

114.6559 9342 

111.0220 9066 

107.5565 6626 

190 

181 

122.8542 1543 

114.9852 4619 

111.3263 0147 

107.8376 4857 

191 

182 

123.2380 2530 

115.3125 8945 

111.6286 2258 

108.1168 6941 

192 

183 

123.6199 2567 

115.6380 3429 

111.9290 6592 

108.3942 4111 

193 

184 

123.9999 2604 

115.9615 9171 

112.2276 4315 

108.6697 7590 

194 

188 

124.3780 3586 

116.2832 7265 

112.5243 6586 

108.9434 6597 

195 

188 

124.7542 6454 

116.6030 8001 

112.8192 4556 

109.2153 9338 

198 

187 

125.1266 2143 

116.9210 4859 

113.1122 9374 

109.4854 9015 

197 


125.5011 1585 

117.2371 6516 

113.4035 2173 

109.7537 8619 

198 

188 

125.6717 5707 

117.55144842 

113.6929 4085 

110.0203 1937 

199 


126.2405 3430 

117.8639 0899 

113.9905 6234 

110.2850 8543 

200 
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Present Value of 1 per Period at Compound Interest 

(1- P")/* 


*% 

\% 

1% 

1*6% 

0.9925 

5563 

0.9913 2590 

0.9900 9901 

0.9888 

7519 

1 .9777 

2291 

1.9740 5294 

1.9703 9506 

1.9667 4923 

2.9555 

5624 

2.9492 5570 

2.9409 6521 

2.9337 4460 

5.9261 

1041 

3.9140 0913 

3.9019 6555 

3.8899 8230 

4.9994 

3961 

4.9713 9352 

4.8534 3124 

4.6355 

8200 

5.9455 9763 

5.9204 5454 

5.7954 7647 

5.7706 6205 

9.7949 

3785 

6.7612 9323 

6.7281 9453 

6.6953 

3948 

7.7399 

1325 

7.6939 7099 

7.6516 7775 

7.6097 

3002 

9.9715 

7642 

9.6165 5659 

8.5660 1756 

9.5139 4810 

9-5995 

7959 

9.5351 2624 

9.4713 0453 

9.4081 

0690 

10.5209 7452 

10.4437 4346 

10.3676 2625 

10.2923 

1632 

11.4349 

1267 

11.3444 7929 

11.2530 7747 

11.1666 9302 

12.3423 

4509 

12.2374 0202 

12.1337 4007 

12.0313 

4044 

13.2430 

2242 

13.1225 7945 

13.0037 0304 

12.8863 

s 

• 

o 

14.1369 

9495 

14.0000 7976 

13.9650 5252 

13.7318 6509 

15.0243 

1261 

14.9699 9656 

14.7178 7379 

14.5879 

9514 

15.9050 

2492 

19.7323 0995 

15.5622 5127 

15.3948 

0360 

16.7791 

9107 

16.5971 7111 

16.3982 6858 

16.2124 

1395 

17.6469 

2994 

17.4346 1920 

17.2260 0850 

17.0209 

2850 

19.5090 

1969 

19.2747 1445 

18.0455 5297 

17.8204 

4845 

19.3627 

9970 

19.1075 2361 

18.8569 8313 

18.6110 7387 

20.2112 

1459 

19.9331 0891 

19.6603 7934 

19.3929 0371 

21.0533 

1473 

20.7515 3300 

20.4558 2113 

20.1660 

3580 

21.9991 

4614 

21.5629 5799 

21.2433 8726 

20.9305 

6693 

22.7197 

5547 

22.3671 4547 

22.0231 5570 

21.6865 9276 

23.5421 

9905 

23.1644 5647 

22.7952 0366 

22.4342 0792 

24.3594 

9296 

23.9549 5152 

23.5596 0759 

23.1735 0599 

25.1707 

1251 

24.7393 9060 

24.3164 4316 

23.9045 

7946 

25.9759 

9331 

25.5151 3319 

25.0657 9530 

24.6275 

1986 

26.7750 

9021 

26.2951 3823 

25.8077 0822 

25.3424 

1766 

27.5663 

1783 

27.0484 6417 

26.5422 9537 

26.0493 6233 

29.3556 

5045 

27.8051 9994 

27.2695 8947 

26.7484 

4238 

29.1371 

2203 

28.5553 0998 

27.9896 9255 

27.4397 

4522 

29.9127 

7621 

29.2999 4422 

26.7026 6589 

28.1233 

5745 

30.6926 

5629 

30.0361 2909 

29.4085 8009 

28.7993 

6460 

31.4460 

0525 

30.7689 1757 

30.1075 0504 

29.4678 

5127 

32.2052 

6576 

31.4913 6910 

30.7995 0994 

30.1289 

0114 

32.9590 

9016 

32.2093 3467 

31.4846 6330 

30.7825 

9692 

33.7052 

9049 

32.9214 7179 

32.1630 3298 

31.4290 

2044 

34.4469 

3944 

33.6272 3350 

32.8346 9611 

32.0682 

5260 

35.1930 

0545 

34.3268 7335 

33.4996 8922 

32.7903 

7340 

35.9137 

1260 

35.0204 4446 

34.1591 0814 

33.3254 

6195 

36.6369 

2070 

35.7079 9947 

34.8100 0806 

33.9435 

9649 

37.3597 

3022 

36.3893 9035 

35.4554 5352 

34.5548 

5438 

39.0731 

9136 

37.0652 6944 

38.0945 0844 

35.1593 

1212 

39.7923 

1401 

37.7350 8743 

36.7272 3606 

35.7570 4536 

39.4961 

6774 

38.3990 9535 

37.3536 9909 

36.3481 

2891 

40.1947 

9189 

39.0573 4359 

37.9739 5949 

36.9326 

3674 

40.9791 

9542 

39.7098 8212 

38.5890 7671 

37.5106 4202 

41.5664 

4707 

40.3567 6047 

39.1961 1753 

38.0822 

1708 
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Present Value of 1 per Period at Compound Interest 

= (l - r)/l 




%% 


1% 

1 H% 

42.Z4>9 

7323 

40.9980 2772 

39.7981 3617 

39.8474 

3343 

42.9276 

1812 

41.6337 3256 

40.3941 9423 

39.2063 

6188 

43.6006 

1331 

42.2639 2324 

40.9843 5072 

39.7390 7232 

44.2663 6602 

42.6686 4757 

41.5686 8408 

40.3056 

3394 

44.9316 

1193 

43.5079 5298 

42.1471 9216 

40.8461 

1514 

49.6696 8926 

44.1218 8647 

42.7199 9224 

41.3605 8358 

46.2428 

6776 

44.7304 9465 

43.2871 2102 

41.9091 

0613 

46.8911 

8388 

43.3338 2369 

43.8486 3488 

42.4317 

4896 

47.9346 7382 

45.9319 1939 

44.4045 8879 

42.9485 7746 

48.1733 

7352 

46.5248 2716 

44.9550 3841 

43.4596 

3633 

46.8073 

1863 

47.1125 9196 

45.5000 3803 

43.9650 4952 

46.4363 

4453 

47.6932 5647 

46.0396 4161 

44.4648 

2029 

50.0610 

8640 

48.2728 7085 

46.5739 0238 

44.9590 

3119 

50.6809 

7906 

48.8454 7296 

47.1028 7383 

45.4477 

4407 

51.2662 

3713 

49.4131 0826 

47.6266 0777 

45.9310 

2009 

51.9069 

3497 

49.9738 1984 

48.1431 5621 

46.4089 

1975 

52.5131 

0667 

50.5336 5040 

48.6383 7050 

46.8813 

0284 

53.1147 

4607 

51.0866 4228 

49.1669 0149 

47.3488 

2652 

33.7119 

0677 

51.6348 3745 

49.6701 9949 

47.8109 

3327 

54.3046 

2210 

52.1782 7732 

30.1683 1433 

48.2879 

4094 

54.8929 

2516 

32.7170 0374 

50.6618 9539 

48.7198 

4270 

35.4768 4880 

53.2310 3699 

51.1503 9148 

49.1667 

1714 

36.0564 

2361 

53.7804 7781 

51.6340 5097 

49.6086 

2016 

56.6316 

8795 

54.3033 0638 

52.1129 2175 

50.0438 0708 I 

37.2026 6794 

54.8255 8253 

52.5870 5124 

50.4777 

3259 

37.7693 

9746 

53.3413 4375 

33.0364 8637 

30.9030 

5077 

58.3319 0815 

55.8526 3520 

53.5212 7364 

51.3276 

1510 

38.8902 

3141 

56.3394 6966 

53.9814 5905 

31.7434 

7847 

39.4443 

9842 

56.8619 4762 

54.4370 8817 

32.1386 

9317 

39.9944 

4012 

57.3600 4721 

54.8882 0611 

82.3673 

1092 

60.5403 

8722 

57.8338 2623 

55.3348 5753 

32.9713 

8286 

61.0822 

7019 

58.3433 2216 

53.7770 8666 

33.3709 

3957 

61.6201 

1930 

58.6283 7215 

56.2149 3729 

53.7660 

9104 

62.1539 

6456 

59.3096 1304 

56.6484 5276 

34.1568 

2674 

62.6838 

3579 

59.7864 8133 

57.0778 7600 

34.3432 

1357 

63.2097 6237 

60.2592 1321 

57.5026 4951 

54.9233 

0988 

63.7317 

7427 

60.7278 4437 

57.9234 1333 

33.3031 

4349 

64.2499 

0002 

61.1924 1097 

58.3400 1320 

33.6767 

8169 

64.7641 

6873 

61.6529 4768 

38.7524 9030 

36.0462 

6126 

65.2748 0918 

62.1094 8965 

59.1608 8148 

36.4116 

3041 

65.7812 

4981 

62.5620 7132 

59.5652 2919 

56.7729 

3490 

66.2841 

1892 

63.0107 2763 

59.9655 7346 

37.1302 

1992 

66.7832 4458 

63.4554 9210 

60.3619 5392 

57.4833 

3021 

67.2786 

3467 

63.8963 9861 

60.7344 0982 

37.8329 

0997 

87.7703 

7685 

64.3334 8063 

61.1429 8002 

38.1784 

0294 

68.2384 3836 

64.7667 7140 

61.5277 0299 

58.5200 5235 

68.7428 

6703 

63.1963 0375 

61.9086 1682 

58.8379 

0096 

69.2236 

8938 

65.6221 1028 

62.2857 5923 

59.1919 

9106 

69.7009 3239 

66.0442 2333 

62.6391 6755 

59.5223 

6446 

70.1746 2272 

66.4626 7492 

63.0286 7677 

99.8490 

6231 
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IV Present Value of 1 per Period at Compound Interest 

0 ^ = ( 1 -D »)/1 


B 

| *% 

\% 

1% 

1*% 

B 

101 

70.6447 6682 

66.6774 9683 

63.3949 2947 

60.1721 2608 

101 

102 

71.1114 8084 

67.2887 2082 

63.7573 5891 

60.4915 9864 

102 

103 

71.8746 4113 

67.6863 7722 

64.1161 9397 

60.8078 1114 

103 

104 

72.0343 8328 

68.1004 9766 

64.4714 7918 

61.1199 1213 

104 

108 

72.4807 0288 

68.5011 1312 

64.8232 4671 

61.4288 3770 

19 

10« 

72.8436 2378 

68.8882 5341 

65.1715 3140 

61.7343 2653 


107 

73.3831 7686 

69.2816 4885 

68.5163 6772 

82.0364 1684 

ltd 

108 

73.8383 8160 

68.6822 2935 

65.8577 8983 

62.3351 4644 


100 

74.2822 6461 

70.0691 2491 

66.1958 3151 

62.6305 5273 

109 

no 

74.7218 5073 

70.4526 6370 

66.5305 2625 

62.9226 7266 

110 

111 

75.1581 6450 

70.8326 7604 

66.8619 0718 

63.2115 4280 

111 

112 

75.8812 3027 

71.2097 8037 

67.1900 0710 

63.4971 9931 

112 

its 

76.0210 7223 

71.5834 3831 

67.8148 5882 

63.7796 7793 

113 

114 

76.4477 1437 

71.8538 3622 

67.6364 8358 

64.0590 1402 

114 

118 

76.8711 8052 

72.3210 3020 

68.1549 4414 

64.3352 4255 

115 

118 

77.2814 8431 

72.6850 3614 

68.4702 4172 

64.6083 9607 

116 

117 

77.7086 7822 

73.0458 8468 

68.7824 1788 

64.8785 1478 

117 

118 

78.1227 5883 

73.4036 0312 

69.0915 0282 

65.1456 2648 

119 

tit 

78.8337 5836 

73.7582 1871 

69.3975 2725 

65.4097 6660 

119 

120 

76.8416 8267 

74.1097 8832 

•9.7005 2203 

68.6709 8821 

120 

121 

78.3468 8322 

74.4582 4664 

70.0005 1686 

65.9292 6399 

121 

122 

78.7484 7862 

74.8037 1613 

70.2975 4145 

66.1846 8627 

122 

123 

80.1473 7432 

75.1461 8696 

70.5916 2820 

66.4372 6702 

123 

124 

80.5432 8887 

75.4856 8723 

70.8827 9722 

66.6870 3784 

124 

125 

80.8362 7748 

75.8222 4261 

71.1710 8636 

66.9340 3000 

125 

126 

81.3263 3001 

76.1558 7867 

71.4865 2115 

67.1782 7442 

126 

127 

81.7134 7882 

76.4866 2074 

71.7391 2985 

67.4196 0165 

127 

128 

82.0877 4883 

76.8144 9392 

72.0189 4048 

67.6586 4193 

128 

128 

62.4781 8218 

77.1385 2308 

72.2958 8064 

67.8948 2814 

129 

130 

82.8577 1828 

77.4617 3292 

72.8702 7788 

68.1263 9086 

130 

131 

83.2334 6828 

77.7811 4788 

72.8418 5927 

68.3893 3830 

131 

132 

83.6064 2013 

76.0977 9220 

73.1107 5175 

68.5877 2638 

132 

133 

83.8768 8566 

78.4116 8991 

73.3769 8193 

66.6135 7366 

133 

134 

84.3440 1884 

78.7228 6485 

73.6405 7617 

69.0369 0846 

134 

135 

84.7087 0028 

79.0313 4061 

73.9018 6056 

69.2577 5867 

135 

136 

88.0706 7026 

79.3371 4063 

74.1899 6095 

69.4761 5t96 

136 

137 

65.4299 4867 

79.6402 8811 

74.4188 0293 

69.6921 1866 

137 

138 

85.7865 4657 

79.9406 0606 

74.6691 1161 

69.9056 7660 

138 


86.1404 9288 

80.2387 1728 

74.9199 1268 

70.1168 6210 

139 

140 

86.4918 0434 

60.5340 4440 

75.1682 3036 

70.3256 9800 

140 

141 

86.8408 0058 

60.8268 0991 

75.4140 6948 

70.5322 1063 

141 

142 

87.1866 0108 

81.1170 3875 

78.6575 1434 

70.7364 2884 

142 

143 

87.5301 2514 

81.4047 4423 

75.8985 2908 

70.9383 6918 

143 

144 

87.8710 9185 

81.6899 8711 

76.1371 5747 

71.1380 8894 

144 

148 

88.2088 2058 

61.9726 8602 

76.3734 2324 

71.3388 4110 

148 

148 

86.5484 2882 

82.2529 8242 

76.6073 4974 

71.5308 1939 

146 

147 

68.6788 3854 

82.5308 3759 

76.8389 6014 

71.7239 2523 

147 

I LM 

89.2087 6530 

62.8062 8262 

77.0662 7737 

71.9148 6260 

146 

148 

88.5382 2858 

03.0793 3841 

77.2953 2413 

72.1037 1599 

149 

m 

69.6642 4673 

83.3500 2569 

77.5201 2290 

72.2904 4845 

19 
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Present Value of 1 per Period at Compound Interest IV 


fljm = (1 - 0")/i 


B 

*% 

%% 

1% 


B 

IS! 

60.1878 3765 

83.6163 6499 

77.7426 9364 

72.4731 0333 

151 

1S2 

60.3060 2026 

63.8843 7670 

77.8630 6529 

72.6577 0436 

152 

153 

60.6278 1171 

84.1460 8066 

78.1812 5276 

72.8382 7378 

153 

154 

61.1442 2668 

84.4064 6788 

78.3972 7996 

73.0168 3439 

154 

1S9 

61.4582 8276 

84.6686 4722 

78.6111 6828 

73.1934 0854 

133 

1 ss 

81.7700 1765 

84.6255 4867 

78.8229 3889 

73.3660 1634 


137 

82.0794 2196 

85.1602 2173 

79.0326 1276 

73.5406 8562 

Bui 

13® 

62.3889 2307 

85.4326 8573 

76.2402 1063 

73.7114 3201 

irl 

139 

82.6813 3803 

85.6829 5983 

79.4457 5312 

73 8802 7888 

159 

ISO 

82.6638 8390 

85.6310 6303 

79.6492 6032 

74.0472 4734 

160 

161 

93.2641 7737 

66.1770 1415 

79.8507 5296 

74.2123 5831 

161 

162 

63.5622 3580 

86.4208 3187 

80.0502 5048 

74.3756 3245 

162 

163 

63.8880 7524 

86.6625 3470 

80.2477 7275 

74.5370 9018 

163 

164 

94.1817 1239 

86.9021 4096 

60.4433 3936 

74.6967 5173 

164 

16S 

84.4731 6367 

87.1396 6886 

80.6369 6966 

74.8546 3706 

163 

166 

94.7624 4533 

67.3751 3642 

80.8286 8284 

75.0107 6594 

166 

167 

65.0465 7352 

87.6085 6150 

81.0164 9786 

75.1651 5792 

167 

168 

99.3345 6426 

87.8399 6184 

81.2064 3332 

79.3178 3230 

168 

166 

93.6174 3334 

86.0693 5498 

81.3925 0844 

75.4668 0821 

169 

170 

93.8981 9706 

88.2967 5835 

81.5767 4103 

73.6181 0433 

170 

171 

86.1768 7053 

88.5221 8616 

81.7591 4953 

75.7657 3996 

171 

172 

96.4534 6691 

88.7456 6462 

61.9397 5201 

75.9117 3296 

172 

173 

96.7280 0944 

88.9672 0161 

82.1185 6635 

76.0561 0182 

173 

174 

97.0005 0565 

89.1868 1696 

82.2936 1023 

76.1988 6459 

174 

175 

97.2709 7333 

89.4045 2735 

82.4709 0123 

76.3400 3913 

173 

176 

97.5394 2764 

89.6203 4929 

62.6444 5667 

76.4796 4317 

176 

177 

97.8058 8352 

89.8342 9917 

62.8162 9373 

76.6176 9411 

177 

178 

98.0703 5385 

90.0463 9323 

82.9864 2944 

76.7542 0925 

176 

176 

96.3328 3940 

90.2566 4737 

83.1546 8063 

76.6892 0569 

179 

180 

98.5634 0884 

90.4650 7813 

83.3216 6399 

77.0227 0031 

190 

181 

98.8520 1869 

90.6717 0075 

83.4867 9603 

77.1347 0982 

191 

182 

99.1087 0342 

90.8765 3110 

83.6502 6310 

77.2652 5075 

182 

183 

99.3634 7734 

91.0795 8474 

83.8121 7138 

77.4143 3943 

183 

184 

99.6163 5466 

91.2808 7706 

83.9724 4691 

77.5419 9202 

164 

185 

99.8673 4956 

91.4804 2336 

84.1311 3936 

77.6682 2450 

185 

186 

100.1164 7599 

91.6762 3877 

84.2882 5303 

77.7930 5266 

186 

187 

100.3637 4788 

91.8743 3831 

84.4438 I486 

77.9164 9212 

187 

186 

100.6091 7904 

92.0687 3686 

84.5978 3651 

78.0385 5834 

188 

186 

100.8527 8316 

92.2614 4918 

84.7503 3318 

78.1592 6659 

189 

160 

101.0945 7386 

92.4524 8989 

84.9013 1998 

78.2786 3198 

190 

181 

101.3345 6462 

92.6418 7350 

85.0508 1186 

78.3966 6945 

191 

182 

101.5727 6886 

92.8296 1438 

85.1988 2383 

76.5133 9377 

192 

163 

101.6091 9986 

93.0157 2677 

85.3453 6993 

78.6288 1955 

193 

164 

102.0438 7083 

93.2002 2480 

85.4904 8528 

78.7429 6123 

194 

185 

102.2767 6487 

93.3831 2248 

85.6341 2404 

78.8558 3311 

193 

166 

102.5078 9849 

93.5644 3368 

65.7763 6043 

78.9674 4931 

196 

167 

102.7374 3407 

93.7441 7218 

85.9171 8833 

79.0778 2379 

197 

168 

102.6652 1498 

93.9223 5160 

86.0566 2232 

79.1869 7037 


166 

103.1912 8036 

94.0969 8548 

86.1946 7557 

79.2949 0272 

199 

200 

103.4156 6289 

94.2740 8721 

86.3313 6195 

79.4016 3433 

200 
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IV Present Value of 1 per Period at Compound Interest 

«=> * (1 " **)/« 


B 

ih% 

1\% 

1*6% 

1*% 

n 

i 

0.9676 3432 

0.9864 3650 

0.9852 2167 

0.9628 0098 

i 

2 

1.9631 1336 

1.9394 9346 

1.9558 8342 

1.9486 9873 

2 

3 

2.9265 3371 

2.9193 5237 

2.9122 0042 

2.8979 6403 

3 

Kfl 

3.9780 5798 

3.8661 9222 

3.6543 8465 

3.6309 4254 

4 

II 

4.8178 3504 

4.6001 6962 

4.7826 4497 

4.7478 5508 

5 


5.7460 0992 

5.7215 1874 

3.6971 8717 

5.6489 9762 

6 


6.6627 2585 

6.6303 5140 

6.5982 1396 

6.3346 4139 

7 


7.5681 2429 

7.3268 3712 

7.4659 2508 

7.4050 5297 

6 

11 

8.4623 4498 

8.4112 0308 

8.3605 1732 

8.2604 9432 

9 

10 

9.3433 2391 

9.2835 5421 

9.2221 8455 

9.1012 2291 

10 

11 

10.2178 0337 

10.1440 7320 

10.0711 1779 

9.9274 9181 

11 

12 

11.0793 1197 

10.9929 2054 

10.9075 0521 

10.7395 4969 

12 

13 

11.9301 8466 

11.6302 5454 

11.7315 3222 

11.5376 4097 

13 

14 

12.7705 3275 

12.6562 3136 

12.5433 6150 

12.3220 0587 

14 

IS 

13.6005 4592 

13.4710 0504 

13.3432 3301 

13.0928 8046 

IS 

16 

14.4202 9227 

14.2747 2754 

14.1312 6405 

13.6504 9677 

16 

17 

15.2299 1829 

15.0675 4874 

14.9076 4931 

14.5950 8282 

17 

18 

16.0293 4893 

15.8496 1651 

15.6725 6089 

15.3268 6272 

18 

1* 

16.8193 0759 

16.6210 7671 

16.4261 6837 

16.0460 5673 

19 

20 

17.5993 1613 

17.3820 7320 

17.1666 3879 

16.7528 8130 

20 

21 

18.3696 9495 

18.1327 4792 

17.9001 3673 

17.4475 4919 

21 

22 

19.1303 6291 

18.8732 4086 

18.6208 2437 

18.1302 0948 

22 

23 

19.8820 3744 

19.6036 9012 

19.3308 6145 

18.8012 4764 

23 

24 

20.6242 3451 

20.3242 3193 

20.0304 0537 

19.4606 6565 

24 

25 

21.3572 6865 

21.0350 0067 

20.7196 1120 

20.1087 8196 

25 

26 

22.0612 5299 

21.7361 2890 

21.3966 3172 

20.7437 3186 

26 

27 

22.7962 9925 

22.4277 4737 

22.0676 1746 

21.3717 2644 

27 

29 

23.5025 1776 

23.1099 8508 

22.7267 1671 

21.9669 5474 

28 

29 

24.2000 1756 

23.7929 6925 

23.3760 7558 

22.5916 0171 

29 

30 

24.8889 0623 

24.4468 2540 

24.0158 3801 

23.1858 4934 

30 

31 

25.5692 9010 

25.1016 7734 

24.6461 4582 

23.7698 7650 

31 

32 

26.2412 7418 

25.7476 4719 

25.2871 3874 

24.3438 5897 

32 

33 

26.9049 6215 

26.3948 5543 

25.8789 3442 

24.9079 6951 

33 

34 

27.5604 5644 

27.0134 2089 

26.4817 2849 

25.4623 7789 

34 

33 

28.2078 3822 

27.6334 6080 

27.0755 9458 

26.0072 5100 

35 

36 

28.6472 6737 

26.2450 9060 

27.6606 6431 

26.5427 5283 

36 

37 

29.4787 8259 

28.8484 2496 

28.2371 2740 

27.0690 4453 

37 

38 

30.1025 0133 

29.4435 7579 

28.8050 5163 

27.3862 8457 

38 

39 

30.7165 1983 

30.0306 5430 

29.3645 6288 

28.0946 2657 

39 

40 

31.3269 3316 

30.6097 6996 

29.9158 4520 

28.3942 2955 

40 

41 

31.9278 3322 

31.1810 3079 

30.4589 6079 

29.0832 3789 

41 

42 

32.5213 1874 

31.7445 4332 

30.9940 5004 

28.5678 0135 

42 

S3 

33.1074 7530 

32.3004 1264 

31.5212 3137 

30.0420 6522 

43 

44 

33.6863 9536 

32.6467 4243 

32.0406 2223 

30.5061 7221 

44 

43 

34.2581 6825 

33.3896 3495 

32.5523 3718 

30.9662 6261 

45 

46 

34.8226 8222 

33.9231 9108 

33.0564 8983 

31.4164 7431 

46 

47 

35.3806 2442 

34.4495 1031 

33.5531 9195 

31.8589 4281 

47 

48 

35.9314 6091 

34.9686 9081 

34.0425 5365 

32.2938 0129 

48 

48 

36.4755 3670 

33.4806 2941 

34.5246 6339 

32.7211 9063 

49 

G9 

37.0128 7574 

35.9860 2161 


33.1412 0946 

50 
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Present Value of 1 per Period at Compound Interest IV 


0^1 = (1 - xr)/i 


D 

\h% 

W% 

lh% 

i%% 

D 

SI 

37.3435 8099 

36.4843 6164 

33.4676 7298 

33.3340 1421 

31 

S2 

38.0677 3431 

36.9739 4249 

33.9287 4185 

33.9397 1913 

82 

S3 

38.5854 1660 

37.4608 5566 

36.3829 9690 

34.3384 4633 

33 

34 

39.0967 0776 

37.9391 9179 

36.8305 3882 

34.73Q3 1379 

34 

99 

39.6016 8667 

38.4110 3998 

37.2714 6681 

33.1354 4330 

S3 

36 

40.1004 3128 

38.8764 8828 

37.7058 7863 

33.3139 3133 

36 

37 

40.5930 1833 

39.3336 2344 

38.1338 7058 

33.8859 4727 

37 

38 

41.0793 2449 

39.7883 3114 

38.3353 3751 

36.2513 4523 

38 

39 

41.5600 2419 

40.2332 9582 

38.9709 7292 

36.6108 3526 

89 

60 

42.0343 9179 

40.6760 0081 

39.3802 6889 

36.9639 8352 

60 

61 

42.5033 0094 

41.1107 2829 

39.7833 1614 

37.3110 4228 

61 

62 

42.9662 2275 

41.3395 5933 

40.1808 0408 

37.6521 3000 

62 

63 

43.4234 2968 

41.9623 7396 

40.3722 2077 

37.9873 5133 

63 

64 

43.8749 9247 

42.3798 3101 

40.9378 3298 

38.3168 0723 

64 

63 

44.3209 8022 

42.7914 6832 

41.3377 8618 

38.6403 9678 

63 

66 

44.7614 6195 

43.1973 0266 

41.7121 0461 

38.9388 1748 

66 

67 

45.1965 0363 

43.5980 2975 

42.0808 9125 

39.2715 6509 

67 

68 

43.6261 7840 

43.9931 2429 

42.4442 2783 

39.3789 3373 

68 

68 

46.0303 4636 

44.3828 3997 

42.8021 9490 

39.8810 1597 

69 

70 

46.4696 7362 

44.7673 0946 

43.1348 7183 

40.1779 0267 

70 

7! 

46.9836 3024 

43.1465 4448 

43.5023 3678 

40.4696 8321 

71 

72 

47.2924 7431 

43.3206 3573 

43.8446 6677 

40.7564 4542 

72 

73 

47.6962 7093 

45.8896 5300 

44.1819 3771 

41.0382 7560 

73 

74 

46.0930 8240 

46.2536 6511 

44.5142 2434 

41.3152 5857 

74 

73 

48.4889 7027 

46.6127 3994 

44.8416 0034 

41.5874 7771 

75 

76 

48.8779 9333 

46.9669 4445 

43.1641 3626 

41.8350 1495 

76 

77 

49.2622 1761 

47.3163 4471 

45.4819 0962 

42.1179 5081 

77 

76 

49.6416 9640 

47.6610 0588 

43.7949 8485 

42.3763 6443 

78 

79 

50.0164 9027 

48.0009 9224 

46.1034 3335 

42.6303 3359 

79 

80 

50.3866 5706 

48.3363 6719 

46.4073 2349 

42.8799 3474 

80 

81 

30.7322 3389 

48.6671 9328 

46.7067 2263 

43.1252 4298 

81 

82 

51.1133 3717 

48.9935 3221 

47.0016 9720 

43.3663 3217 

82 

83 

51.4699 6264 

49.3134 4484 

47.2923 1251 

43.6032 7486 

83 

84 

51.8221 8532 

49.6329 9122 

47.5786 3301 

43.8361 4237 

84 

83 

52.1700 3938 

49.9462 3053 

47.8607 2218 

44.0650 0479 

85 

86 

52.5136 3909 

30.2532 2125 

48.1386 4254 

44.2899 3099 

86 

■7 

52.8529 7688 

30.3600 2096 

48.4124 3571 

44.5109 8869 

87 

88 

53.1881 2531 

30.8606 8633 

48.6822 2237 

44.7282 4441 

88 

89 

53.5191 3611 

31.1572 7401 

48.9480 0234 

44.9417 6355 

89 

90 

53.8460 6033 

31.4498 3873 

49.2098 5452 

43.1316 1037 

90 

91 

34.1689 4830 

31.7384 3524 

49.4678 3696 

43.3578 4803 

91 

92 

54.4878 3037 

32.0231 1738 

49.7220 0686 

45.5603 3860 

92 

93 

54.8028 1318 

32.3039 3823 

49.9724 2035 

45.7597 4310 

93 

94 

53.1138 9134 

32.3809 5016 

50.2191 3355 

45.9555 2147 

94 

95 

53.4211 2744 

52.8542 0484 

50.4622 0054 

46.1479 3265 

95 

96 

33.7245 7031 

33.1237 5324 

50.7016 7341 

46.3370 3453 

96 

97 

56.0242 6698 

53.3896 4561 

50.9376 1124 

46.3228 8408 

97 

98 

56.3202 6368 

53.6319 3155 

51.1700 6034 

46.7053 3718 

98 

99 

56.6126 0610 

33.9106 5998 

51.3990 7422 

46.8850 4882 

99 

IOO 

86.9013 3936 

54.1638 7914 

51.6247 0367 

47.0614 7304 

100 
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IV 


Present Value of 1 per Period at Compound Interest 

« 5 » « (1 - *•)/* 


n 

2% 

2*% 

2*9% 

2%% 

l 

0.9803 9216 

0.9779 9511 

0.9756 0976 

0.9732 3601 


1.94IS 6094 

1.9344 6955 

1.9274 2415 

1.9204 2434 


2.8836 8327 

2.8696 9687 

2.8360 2356 

2.6422 6213 


3.8077 2870 

3.7847 4021 

3.7619 7421 

3.7394 2787 


4.7134 5951 

4.6794 5253 

4.6456 2650 

4.6125 8186 

6 

S.6014 3089 

5.5544 7680 

5.5081 2336 

5.4623 6678 

mm 

6.4719 9107 

6.4102 4626 

6.3493 9060 

6.2694 0806 

tfl 

7.32S4 8144 

7.2471 8461 

7.1701 3717 

7.0943 1441 

U 

8.1622 3671 

8.0657 0622 

7.9708 6553 

7.8776 7626 

10 

6.9825 8501 

6.6662 1635 

6.7520 6393 

8.6400 7616 

11 

9.7868 4805 

9.6491 1134 

9*9142 0871 

9.3820 6926 

12 

I0.S7S3 4122 

10.4147 7882 

10.2577 6460 

10.1042 0386 

13 

11.3483 7375 

11.1635 9787 

10.9831 6497 

10.8070 1086 

14 

12.1062 4877 

11.8959 3924 

11.6909 1217 

11.4910 0814 

IS 

12.8492 6350 

12.6121 6551 

12.3813 7773 

12.1566 9892 

16 

13.5777 0931 

13.3126 3131 

13.0350 0266 

12.8045 7315 

17 

14.2918 7188 

13.9976 8343 

13.7121 9772 

13.4351 0769 

18 

14.9920 3125 

14.6676 6106 

14.3533 5363 

14.0467 6661 

1» 

15.6784 6201 

15.3228 9590 

14.9788 9134 

14.6460 0157 

20 

16.3314 3334 

15.9637 1237 

15.5891 6229 

15.2272 5213 

21 

17.0112 0916 

16.5904 2775 

16.1845 4857 

15.7929 4612 

22 

17.6560 4820 

17.2033 5232 

16.7654 1324 

16.3434 9987 

23 

18.2922 0412 

17.8027 8935 

17.3321 1048 

16.8793 1861 

24 

18.9139 2560 

18.3890 3824 

17.8849 B383 

17.4007 9670 

El 

19.3234 5647 

16.9623 6263 

18.4243 7642 

17.9083 1795 

H 

20.1210 3576 

19.5231 1260 

16.9506 1114 

18.4022 5592 

27 

20.7068 9780 

20.0715 0376 

19.4640 1087 

18.8829 7413 

nm 

21.2812 7236 

20.6078 2764 

19.9648 8666 

19.3508 2640 

El 

21.8443 8466 

21.1323 4977 

20.4535 4991 

19.9061 5708 

30 

22.3964 5555 

21.6453 2985 

20.9302 9259 

20.2493 0130 

31 

22.9377 0152 

22.1470 2186 

21.3954 0741 

20.6805 8520 

32 

23.4683 3482 

22.6376 7419 

21.8491 7796 

21.1003 2623 

33 

23.9885 6355 

23.1175 2977 

22.2918 8094 

21.5088 3332 

34 

24.4985 9172 

23.5868 2618 

22.7237 8628 

21.9084 0712 

33 

24.9986 1933 

24.0457 9377 

23.1451 5734 

22.2933 4026 

36 

25.4888 4248 

24.4946 6579 

23.3362 5107 

22.6699 1753 

37 

25.9694 5341 

24.9336 5848 

23.9573 1812 

23.0364 1609 

36 

26.4406 4060 

25.3629 9118 

24.3486 0304 

23.3931 0568 

eh 

26.9025 8883 

25.7828 7646 

24.7303 4443 

23.7402 4964 

40 

27.3554 7924 

26.1935 2221 

25.1027 7505 

24.0781 0106 

41 

27.7994 8945 

26.5951 3174 

25.4661 2200 

24.4069 1101 

42 

28.2347 9358 

26.9879 0390 

25.8206 0683 

24.7269 2069 

43 

26.6613 6233 

27.3720 3316 

26.1664 4589 

25.0383 6563 

44 

29.0799 6307 

27.7477 0969 

26.5038 4945 

25.3414 7507 

M 

29.4901 5987 

28.1161 1950 

26.8330 2386 

25.0364 7209 


29.8923 1360 

28.4744 4450 

27.1541 6962 

25.9235 7361 


30.2865 8196 

28.6258 6239 

27.4674 8255 

26.2029 9154 

EH 

30.6731 1957 

29.1695 4777 

27.7731 3371 

26.4749 3094 

rJ 

31.0520 7601 

29.5056 7019 

28.0713 6947 

26.7395 9215 

BO 

31.4236 0S89 

29.8343 9627 

29.3623 1168 

26.9971 6998 
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Present Value of 1 per Period at Compound Interest 

Oft = (1 - P")/l 


2% 

2*% 

2H% 

*%% 

31.7878 48*2 

30.1358 8677 

28.6461 

5774 

27.2478 5400 

32.1448 4882 

30.4703 0687 

28.9230 8072 

27.4618 2871 

32.4890 4084 

30.7778 0623 

29.1932 4948 

27.7292 7368 

32.8382 8327 

31.0783 3610 

29.4368 

2876 

27.9603 6368 

33.1747 8732 

31.3726 5438 

29.7139 

7928 

28.1652 6879 

33.9048 8369 

31.6602 6768 

29.9648 5784 

28.4041 5454 

33.8281 3103 

31.9416 1142 

30.2096 

1740 

28.6171 8203 

34.1492 2690 

32.2167 3486 

30.4464 

0722 

28.8245 0806 

34.4861 0441 

32.4858 0426 

30.6813 

7290 

29.0262 8522 

34.7606 8688 

32.7489 5285 

30.9086 5649 

26.2226 6201 

38.0586 8282 

33.0063 1086 

31.1303 

9657 

26.4137 8298 

38.3826 4002 

33.2380 0373 

31.3467 

2836 

26.5997 8876 

39.6386 4316 

33.9041 6208 

31.5377 

8377 

28.7808 1634 

38.8214 1486 

33.7449 0179 

31.7636 9146 

29.9569 9667 

36.1874 6533 

33.8803 4403 

31.9645 

7703 

30.1284 6605 

36.4661 0346 

34.2106 0543 

32.1605 6298 

30.2953 4406 

30.7334 3476 

34.4357 6993 

32.3517 

6876 

30.4577 9581 

36.8835 6331 

34.6360 3905 

32.5383 

1099 

30.6158 2074 

37.2483 8168 

34.8714 3183 

32.7203 

0340 

30.7696 3522 

37.4886 1826 

35.0820 8492 

32.8978 

5698 

30.6193 7247 

37.7437 4441 

33.2881 0261 

33.0710 

7998 

31.0650 8270 

37.6840 6314 

33.4893 8691 

33.2400 

7803 

31.2068 9314 

38.2186 6879 

35.6866 3756 

33.4049 

5417 

31.3449 0816 

38.4906 9662 

39.8793 8214 

33.5658 0895 

31.4792 2936 

38.6771 1433 

36.0678 2603 

33.7227 

4044 

31.6099 3538 

38.8891 3170 

36.2521 5262 

33.8758 4433 

31.7371 8304 

36.1167 9978 

36.4324 2310 

34.0292 

1398 

31.8610 0540 

39.3301 9194 

36.6087 2675 

34.1709 

4047 

31.9815 1377 

38.9394 0386 

36.7811 5085 

34.3131 

1265 

32.0987 9685 

38.7445 1356 

36.9467 8079 

34.4518 

1722 

32.2129 4098 

39.9436 0136 

37.1147 0004 

34.5871 

3875 

32.3240 3015 

40.1427 4663 

37.2759 9026 

34.7191 

5976 

32.4321 4613 

40.3360 2611 

37.4337 3130 

34.8479 6074 

32.5373 6850 

40.9295 1978 

37.9860 0127 

34.9736 2023 

32.6397 7469 

40.7112 8899 

37.7368 7655 

35.0962 

I486 

32.7394 4008 

40.8934 2136 

37.8864 3183 

35.2158 

1936 

32.8364 3804 

41.0716 8192 

38.0307 4016 

35.3323 0671 

32.9308 3994 

41.2470 4110 

38.1716 7304 

35.4463 

4801 

33.0227 1527 

41.4186 6774 

38.3099 0026 

35.5574 

1269 

33.1121 3165 

41.9666 2616 

38.4448 6025 

35.6657 6848 

33.1991 5489 

41.7818 9133 

38.5769 0978 

35.7714 8144 

33.2838 4905 

41.6136 1863 

36.7060 2423 

35.8746 

1604 

33.3662 7644 

42.0721 7543 

38.6322 6794 

35.9752 3516 

33.4464 9776 

42.2276 2299 

38.9957 8221 

36.0734 0016 

33.5245 7202 

42.3800 2234 

39.0769 6940 

36.1691 

7089 

33.6005 5671 

42.5294 3386 

36.1646 8890 

36.2626 0574 

33.6745 0773 

42.6759 1595 

36.3102 0920 

36.3537 6170 

33.7464 7858 

42.8195 2505 

36.4231 6746 

36.4426 6434 

33.8165 2512 

42.8603 1867 

39.9336 7966 

36.5294 

5760 

33.8646 6598 

43.0883 5164 

36.8417 4092 

36.6141 

0528 

33.9510 4232 
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IV 


Present Value of 1 per Period at Compound Interest 

0^, = (1-P")/I 


D 

3% 

»H% 

*% 

**% 

S 

0.9706 7379 

0.9661 

8357 

0.9619 3846 

0.9969 3790 


1.9134 6970 

1.8996 

9428 

1.8860 9467 

1.8726 6773 


2.6286 1133 

2.8016 

3698 

2.7750 9103 

2.7469 6439 

Bfl 

3.7170 9840 

3.6730 

7921 

3.6298 9522 

3.5875 2370 

9 

4.9797 0719 

4.5150 

5236 

4.4919 2233 

4.3899 7674 


S.4171 9144 

5.3269 

8302 

8.2421 3686 

5.1878 7248 


6.2302 8296 

6.1145 

4398 

6.0020 5467 

8.8927 0094 

i U 

7.0196 9219 

6.8739 

5594 

6.7327 4487 

6.5958 9607 


7.7861 0892 

7.6076 

8631 

7.4353 3161 

7.2687 9050 

10 

8.9302 0264 

9.3166 

0932 

8.1108 9378 

7.9127 1818 

it 

9.2926 2411 

9.0019 

5104 

8.7604 7671 

8.9289 1692 

12 

9.9540 0399 

9.6633 

3433 

9.3850 7376 

9.1185 6078 

13 

10.6349 9933 

10.3027 

3849 

9.9856 4765 

9.6028 3242 

14 

11.2960 7314 

10.9209 

2028 

10.5631 2293 

10.2226 2528 

19 

11.9379 3909 

11.5174 

1090 

11.1183 8743 

10.7395 4973 

16 

12.9611 0203 

12.0941 

1661 

11.6522 9361 

11.2340 1805 

17 

13.1661 1847 

12.6913 

2099 

12.1956 6889 

11.7071 9143 

IS 

13.7939 1308 

13.1896 

8173 

12.6992 9697 

12.1599 9180 

mm 

14.3237 9911 

13.7098 

3742 

13.1339 3940 

12.5932 9399 


14.8774 7488 

14.2124 

0330 

13.5903 2634 

13.0079 3648 

21 

19.4190 2414 

14.6979 

7420 

14.0291 8998 

13.4047 2386 

22 

15.9369 1664 

19.1871 

2484 

14.4311 1333 

13.7444 2476 

23 

16.4436 0839 

19.8204 

1047 

14.8368 4167 

14.1477 7489 

24 

16.9395 4212 

16.0583 

6760 

13.2469 6314 

14.4994 7837 

u 

17.4131 4769 

16.4819 

1459 

19.6220 7994 

14.8282 0896 


17.8768 4242 

18.8903 

3226 

15.9827 69 t 9 

18.1466 1148 

27 

18.3270 3147 

17.2853 

6431 

16.3293 8579 

15.4313 0282 

mm 

18.7641 0823 

17.6670 

1885 

16.6630 6322 

18.7428 7351 

eJ 

19.1B84 9499 

18.0337 

6700 

16.9837 1463 

10.0219 8853 

30 

19.6004 4139 

18.3920 

4541 

17.2920 3330 

16.2688 8894 

31 

20.0004 2849 

18.7362 

7576 

17.5884 9356 

16.9443 9098 

32 

20.3887 6993 

19.0668 

6547 

17.8739 8150 

16.7668 9086 

33 

20.7697 9178 

19.3902 

0818 

16.1476 4567 

17.0228 6207 

34 

21.1318 3668 

19.7006 

8423 

18.4111 9776 

17.2467 8796 

■9 

21.4872 2007 

20.0006 

6110 

18.6646 1323 

17.4610 1240 

O 

21.8322 9290 

20.2904 

9381 

18.9062 8199 

17.6660 4088 

37 

22.1672 3944 

20.5709 

2542 

19.1429 7880 

17.6622 3979 

mm 

22.4924 6199 

20.8410 

8736 

19.3678 6423 

16.0499 9023 

n 

22.8082 1513 

21.1024 

9987 

19.5844 8484 

18.2296 9572 

40 

23.1147 7197 

21.3550 

7234 

19.7927 7389 

16.4018 8442 

41 

23.4123 9997 

21.5991 

0371 

19.9930 8191 

18.8661 0949 

42 

23.7013 9920 

21.6348 

8281 

20.1858 2674 

18.7233 4978 

43 

23.9819 0213 

22.0626 

8870 

20.3707 9494 

18.8742 1029 

mm 

24.2942 7392 

22.2827 

9102 

20.5488 4129 

19.0183 8305 

u 

24.9187 1294 

22.4954 

9026 

20.7200 3970 

19.1863 4742 

1 1 

24.7794 4907 

22.7009 

1813 

20.8846 8356 

19.2883 7074 

47 

25.0247 0783 

22.8994 

3760 

21.0429 3612 

19.4147 0864 

El 

25.2667 0664 

23.0912 

4429 

21.1991 SOU 

19.8396 0694 

E;fl 

29.5016 5693 

23.2769 

6480 

2I.S414 7200 

19.6912 9819 

so 

25.7297 6401 

23.4936 

1787 

21.4821 8462 

19.7620 0779 
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Present Value of 1 per Period at Compound Interest IV 

asv = (1 — r")/i 


S% 


4% 

Wo 

D 

25.9512 2719 

23.6266 1630 

21.6174 9521 

19.8679 5003 

51 II 

25.1552 5999 

23.7957 6454 

21.7475 9193 

19.9693 3017 

n 

25.3749 9029 

23.9572 6043 

21.6726 7493 

20.0663 4466 

■ri 

25.5776 5047 

24.1132 9510 

21.9929 5687 

20.1591 9149 

54 

29.7744 2754 

24.2640 5323 

22.1086 1210 

20.2480 2057 

■a 

25.9554 6373 

24.4097 1327 

22.2189 1940 

20.3330 3404 


27.1509 3596 

24.5504 4760 

22.3267 4943 

20.4143 8664 

57 

27.3310 0549 

24.6864 2281 

22.4295 6676 

20.4922 3602 

El 

27.5059 3055 

24.6177 9981 

22.5294 2957 

20.5667 3303 

El 

27.9755 5397 

24.9447 3412 

22.6234 6997 

20.6390 2204 

u 

27.5403 8307 

25.0673 7596 

22.7148 9421 

20.7062 4119 

.< 

29.0003 4279 

25.1659 7049 

22.6027 6289 

20.7713 2266 

mj | 

25.1555 7261 

25.3003 3796 

22.6872 9124 

20.8339 9296 


29.3054 7526 

25.4109 7399 

22.9685 4927 

20.6937 7319 

64 

29.4529 9152 

25.5178 4916 

23.0466 6199 

20.9509 7913 

■a 

29.5950 4031 

25.6211 1030 

23.1218 0961 

21.0057 2165 

66 

29.7330 4954 

25.7208 7951 

23.1940 4770 

21.0581 0694 

67 

29.5970 3771 

23.9172 7489 

23.2635 0740 

21.1082 3621 

66 

29.9971 2399 

25.9104 1052 

23.3302 9558 

21.1562 0690 

69 

29.1234 2135 

26.0003 9664 

23.3945 1498 

21.2021 1197 

70 

29.2460 4015 

26.0873 3975 

23.4562 6440 

21.2460 4007 

71 

29.3650 5752 

26.1713 4273 

23.51 56 3695 

21.2880 7662 

72 

29.4906 6750 

26.2525 0309 

23.5727 2966 

21.3283 0298 

73 

29.5929 8106 

26.3309 2278 

23.6276 2468 

21.3667 9711 

74 

29.7019 2929 

26.4066 9668 

23.6804 0834 

21.4036 3360 

75 

29.9075 9933 

26.4798 9244 

23.7311 6187 

21.4388 8383 

76 

29.9102 9964 

26.5506 2072 

23.7799 6333 

21.4726 1611 

77 

30.0099 9994 

26.6169 5721 

23.9268 8782 

21.5049 9579 

78 

30.1067 5635 

26.6949 8281 

23.8720 0752 

21.5357 8545 

79 

30.2007 6345 

26.7497 7567 

23.9153 9185 

21.5653 4493 

60 

30.2920 0335 

26.8104 1127 

23.9571 0754 

21.5936 3151 

61 

30.3903 6577 

26.8699 6238 

23.9972 1679 

21.6207 0001 

62 

30.4665 8513 

26.9275 0009 

24.0357 8730 

21.6466 0268 

63 

30.5500 9556 

26.9930 9196 

24.0728 7240 

21.9713 9032 

64 

30.6311 5103 

27.0369 0373 

24.1065 3116 

21.6991 1099 

y 

30.7099 5537 

27.0896 9929 

24.1429 1842 

21.7176 0695 

ml 

30.7962 6735 

27.1388 3966 

24.1757 6694 

21.7395 3009 

87 

30.9604 5374 

27.1872 9469 

24.2074 8745 

21.7603 1588 


30.9324 7936 

27.2340 9168 

24.2379 6670 

21.7802 0658 

Worn 

31.0024 0714 

27.2793 1564 

24.2672 7759 

21.7992 4075 

CJ 

31.0702 9920 

27.3230 1029 

24.2954 5923 

21.6174 5520 

91 

31.1362 1164 

27.3652 2732 

24.3225 5693 

21.8348 8542 


31.2002 0567 

27.4060 1673 

24.3496 1245 

21.8515 6499 

wTM 

31.2623 3360 

27.4454 2680 

24.3736 6582 

21.8675 2631 

94 

31.3226 5592 

27.4835 0415 

24.3977 5559 

21.8828 0030 

y 

31.3912 1934 

27.5202 9387 

24.4209 1984 

21.8974 1655 


31.4380 7703 

27.5558 3948 

24.4431 9119 

21.9114 0340 

97 

31.4932 7867 

27.5901 8308 

24.4646 0692 

21.9247 8794 

Kl 

31.5468 7250 

27.6233 6529 

24.4651 9696 

21.9375 9612 

o 

31.3999 0534 

27.6554 2540 

24.5049 9900 

21.9498 5274 

100 
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IV 


Present Value of 1 per Period at Compound Interest 

= (1 - v*)/i 


D 

5% 

SJ|% 


in 

0.9S23 8099 

0.9478 8730 


ml 

1.8S94 1043 

1.8463 1971 


Si 

2.7232 4803 

2.6979 3338 



3.9489 9090 

3.8051 9012 


ii 

4.3294 7887 

4.2702 8449 


n 

8.0796 9206 

4.9959 3031 


Si 

8.7863 7340 

5.6829 6712 


SI 

6.4632 1276 

6.3345 6599 


si 

7.1078 2168 

6.9521 9525 


to 

7.7217 3493 

7.5378 2583 


11 

8.3084 1422 

8.0925 3633 


12 

6.8632 S184 

8.6185 1785 



9.3939 7299 

9.1170 7653 



9.8986 4094 

9.5896 4790 


18 

10.3796 5804 

10.0375 8094 


18 

10.8377 69B6 

10.4621 6203 


17 

11.2740 6625 

10.6646 0656 


18 

11.6895 8690 

11.2460 7447 


18 

12.0853 2086 

11.6076 5352 


ZO 

12.4622 1034 

11.9503 8249 


21 

12.8211 5271 

12.2752 4406 


22 

13.1630 0258 

12.5831 6973 


23 

13.4685 7388 

12.8750 4240 


24 

13.7986 4179 

13.1516 9895 


28 

14.0939 44S7 

13.4139 3266 


■*1 

14.3781 8930 

13.6624 9541 


27 

14.6430 3382 

13.8980 9991 


mm 

14.6981 2726 

14.1214 2172 


is 

15.1410 7356 

14.3331 0116 


LJ 

15.3724 5103 

14.5337 4517 


SI 

18.5928 1080 

14.7239 2907 



15.8026 7667 

14.9041 9817 


ii 

16.0025 4921 

15.0750 6936 


34 

16.1929 0401 

15.2370 3257 


y 

16.3741 9429 

15.3905 5220 


IS 

16.5466 5171 

15.5360 6643 


37 

16.7112 8734 

15.6739 9851 


■ I 

16.6678 9271 

15.8047 3793 


SI 

17.0170 4067 

15.9286 6154 


40 

17.1590 6635 

16.0461 2469 


41 

17.2943 6796 

16.1574 6416 


42 

17.4232 0758 

16.2629 9920 


43 

17.5459 1198 

16.3630 3 242 


44 

17.6627 7331 

16.4578 5063 


4S 

17.7740 6982 

16.5477 2572 


n 

17.9800 6650 

16-6329 1537 


47 

17.9810 1571 

16.7136 6396 


48 

18.0771 5782 

16.7902 0271 


48 

18.1687 2173 

16.8627 5139 


50 

18.2559 2546 

16.9315 1790 



382 


«% 

6*% 

D 

0.9433 9623 

0.9389 6714 

H 

1.8333 9267 

1.6206 2642 

Hi 

2.6730 1195 

2.6484 7551 

11 

3.4651 0561 

3.4257 9860 

If 

4.2123 6379 

4.1556 7944 

11 

4.9173 2433 

4.8410 1356 

n 

5.5623 8144 

5.4845 1977 

SI 

6.2097 9381 

6.0667 5096 

13 

6.8016 9227 

6.6561 0419 

mm 

7.3600 8705 

7.1888 3022 

10 

7.8868 7458 

7.6890 4246 

11 

9.3838 4394 

8.1587 2532 

12 

8.8528 6296 

8.5997 4208 

13 

9.2949 8393 

9.0138 4233 

14 

9.7122 4899 

9.4026 6885 

15 

10.1056 9527 

9.7677 6418 

16 

10.4772 5989 

10.1105 7670 

17 

10.8276 0348 

10.4324 6638 

16 

11.1561 1649 

10.7347 1022 

19 

11.4699 2122 

11.0185 0725 

20 

11.7640 7662 

11.2849 6333 

21 

12.0415 8172 

11.5351 9562 

22 

12.3033 7898 

11.7701 3673 

23 

12.5503 5753 

11.9907 3871 

24 

12.7833 5616 

12.1978 7672 

25 

13.0031 6019 

12.3923 7251 

wm 

13.2105 3414 

12.5749 9786 


13.4061 6428 

12.7464 7668 

Sil 

13.9907 2102 

12.9074 8984 

29 

13.7646 3119 

13.0586 7591 

30 

13.9290 8599 

13.2006 3465 

31 

14.0840 4339 

13.3339 2925 


14.2302 2961 

13.4590 8950 


14.3681 4114 

13.5766 0892 

34 

14.4982 4636 

13.6869 5673 

H 

14.6208 8713 

13.7905 6970 

■9 

14.7367 8031 

13.9878 5887 

37 

14.8460 1916 

13.9792 1021 

39 

14.9490 7468 

14.0649 8611 

39 

15.0462 9667 

14.1455 2687 

40 

15.1380 1592 

14.2211 5199 

41 

15.2245 4332 

14.2921 6149 

42 

15.3061 7294 

14.3588 3708 

43 

15.3831 8202 

14.4214 4327 

44 

15.4558 3209 

14.4802 2842 

■9 

15.5243 6990 

14.5354 2575 


15.5890 2821 

14.5872 5422 

*7 

15.6500 2661 

14.6359 1946 

mm 

15.7075 7227 

14.6816 1451 


15.7618 6064 

14.7245 2067 
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Present Value of 1 per Period at Compound Interest 

a^, = (1 - p»)/f 


IV 


5 % 

5 H% 

6 % 

6H% 

D 

18.996* 7889 

16.9*66 8*43 

15.8130 7607 

14.7648 0814 


18.4180 7288 

17.0584 6267 

15.8613 *252 

14.8026 3675 

El 

18.4894 0284 

17.1170 4538 

15.9068 7408 

14.8381 5658 

Bti 

18.5891 4558 

17.1723 3496 

15.9499 7554 

14.8715 0852 

54 

18.8994 7188 

17.2251 7046 

18.9*05 42*7 

14.9028 2490 


18.8885 4479 

17.2730 4311 

16.0288 1412 

14.9322 29*6 

M 

18.7605 1878 

17.3223 1575 

16.0648 18*6 

14.9598 4033 

57 

18.8185 4170 

17.3671 2383 

16.0*68 6017 

14.9857 6557 

58 

18.8757 5400 

17.4093 8614 

16.1311 1337 

15.0101 0852 

■Km 

18.8282 8*52 

17.4498 5416 

16.1814 2771 

15.0329 6574 

60 

18.8802 7574 

17.4880 1343 

16.1*00 2614 

15.0544 2793 

n 

18.0288 3404 

17.5241 8334 

16.2170 0579 

15.0745 8021 

11 

18.0750 8009 

17.5584 6762 

16.2424 5629 

15.0935 0255 

63 

18.1181 2984 

17.590* 6457 

16.2684 700* 

15.1112 7000 

64 

18.1810 7033 

17.6217 6737 

16.28*1 2272 

15.1279 5305 

65 

18.2010 1*38 

17.650* 6433 

16.3104 *314 

15.1436 176* 

66 

18.2380 8608 

17.6788 3*17 

16.3306 5390 

15.1583 2666 

67 

18.2753 0101 

17.7048 7123 

16.3498 7349 

15.1721 3770 

E] 

18.30*8 1048 

17.72*7 357* 

16.3676 1650 

15.1851 0583 

n 

18.9428 7885 

17.7533 0406 

16.3845 4367 

15.1972 8247 

70 

18.3738 7778 

17.7756 4366 

16.4005 1308 

15.2067 1593 

71 

18.4037 8834 

17.7968 1864 

16.4155 7838 

15.2194 5158 

72 

18.4321 7*37 

17.8168 8970 

16.4287 *093 

15.2295 3200 

73 

18.4592 1845 

17.835* 1441 

16.4431 *8*9 

15.238* 9718 

74 

18.4849 88*5 

17.853* 4731 

16.4556 4810 

15.2478 8468 

75 

18.5084 9518 

17.8710 4010 

16.4677 8123 

15.2562 2974 

76 

18.5928 5257 

17.8872 4180 

16.4790 386* 

15.2640 654* 

77 

18.5550 *788 

17.9025 *887 

16.4896 5933 

15.2714 2299 

78 

19.5782 8351 

17.9171 5532 

16.4996 7862 

15.2783 3145 

7* 

19.9964 8048 

17.9309 5291 

16.5091 3077 

15.2848 1826 

80 

19.8156 7665 

17.9440 3120 

16.5180 4790 

15.2909 0917 

81 

19.6339 7776 

17.9364 2768 

16.5264 6028 

15.2966 2832 

82 

19.6514 0739 

17.9681 7789 

16.5343 964* 

15.3019 9843 

83 

19.6680 0704 

17.9793 1554 

16.5418 6348 

15.3070 4078 

84 

19.6838 1623 

17.9889 7255 

16.5489 4668 

15.3117 7538 

u 

18.6988 7280 

17.9998 791* 

16.5556 1008 

15.3162 2101 

1 

19.7132 1200 

18.0093 6418 

16.5618 9630 

15.3203 9531 

87 

19.7268 6857 

18.0183 5466 

16.5678 2670 

15.3243 1485 

EJ 

19.73*8 7483 

18.0268 7645 

16.5734 2141 

15.3279 9516 

Kfl 

19.7522 6174 

18.0349 5398 

16.5786 9944 

15.3314 5086 

» 

18.7640 5880 

18.0426 1041 

16.5838 7872 

15.3346 9564 

91 

19.7752 *410 

18.0498 6769 

16.5883 7615 

15.3377 4239 

92 

19.7859 9438 

18.0567 4662 

16.5*28 0769 

15.3406 0318 

wm 

18.7961 8512 

18.0632 6694 

16.5969 883* 

15.3432 8937 

Efl 

19.6058 9099 

18.0694 4734 

16.6009 3244 

15.3458 1161 

KJ 

19.6151 33*0 

18.0753 0553 

16.6046 5325 

15.3481 7992 

1 

19.8239 3705 

18.0808 3833 

16.6081 6344 

15.3504 0368 

*7 

19.8323 2100 

18.0861 2164 

16.6114 7494 

15.3524 9172 

El 

19.8403 0571 

18.0911 1055 

16.6145 9900 

15.3544 5232 

nfl 

19.6479 1020 

16.0*58 3938 

16.6175 4623 

15.3562 9326 

100 
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IV Present Value of 1 per Period at Compound Interest 


= (1 — tr)/i 


n 

7 % 


8 % 

83 *% 

1 

0.9345 7944 

0.9302 3256 

0.9259 2593 

0.9218 5899 

2 

1.8090 1817 

1.7955 6517 

1.7832 6475 

1.7711 1427 

3 

2.6243 1604 

2.6005 2574 

2.5770 9699 

2.5540 2237 

4 

3.3872 1126 

3.3493 2627 

3.3121 2684 

3.2755 9666 

5 

4.1001 9744 

4.0458 8490 

3.9927 1004 

3.9406 4208 

6 

4.7665 3966 

4.6938 4642 

4.6228 7966 

4.5535 6717 

7 

5.3892 8940 

5.2966 0132 

5.2063 7006 

5.1185 1352 

8 

5.9712 9851 

5.8573 0355 

8.7466 3894 

5.6391 8297 

9 

6.5152 3225 

6.3788 8703 

6.2468 8791 

8.1190 6264 

10 

7.0235 8154 

6.8640 8096 

6.7100 6140 

6.5613 4806 

11 

7.4986 7434 

7.3154 2415 

7.1389 6426 

6.9689 8439 

12 

7.9426 8630 

7.7352 7827 

7.5360 7802 

7.3446 8607 

13 

8.3576 5074 

8.1258 4026 

7.9037 7594 

7.6909 5490 

14 

8.74 54 6799 

8.4891 5373 

8.2442 3698 

8.0100 9668 

15 

9.1079 1401 

8.8271 1974 

8.5594 7869 

8.3042 3658 

16 

9.4466 4660 

9.1415 0674 

8.8513 6916 

8.5753 3325 

17 

9.7632 2299 

9.4339 5976 

9.1216 3811 

8.8251 9194 

18 

10.0590 8691 

9.7060 0908 

9.3718 6714 

9.0554 7644 

19 

10.3355 9524 

9.9590 7821 

9.6035 9920 

9.2677 2022 

20 

10.5940 1425 

10.1944 9136 

9.8161 4741 

9.4633 3661 

21 

10.8355 2733 

10.4134 8033 

10.0168 0316 

9.6436 2821 

22 

11.0612 4050 

10.6171 9101 

10.2007 4366 

9.8097 9559 

23 

11.2721 8738 

10.8066 8931 

10.3710 5895 

9.9629 4524 

24 

11.4693 3400 

10.9829 6680 

10.5287 5828 

10.1040 9700 

25 

11.6535 8318 

11.1469 4586 

10.6747 7619 

10.2341 9078 

26 

11.8257 7867 

11.2994 8452 

10.8099 7795 

10.3540 9288 

27 

11.9867 0904 

11.4413 8095 

10.9351 6477 

10.4646 0174 

28 

12.1371 1125 

11.5733 7763 

11.0510 7849 

10.5664 5321 

29 

12.2776 7407 

11.6961 6524 

11.1584 0601 

10.6603 2554 

30 

12.4090 4118 

11.8103 8627 

11.2577 8334 

10.7468 4382 

31 

12.5318 1419 

11.9166 3839 

11.3497 9939 

10.8265 8416 

32 

12.6465 5532 

12.0154 7757 

11.4349 9944 

10.9000 7757 

33 

12.7337 9002 

12.1074 2099 

11.5138 8837 

10.9678 1343 

34 

12.8540 0936 

12.1929 4976 

11.5869 3367 

11.0302 4279 

35 

12.9476 7230 

12.2725 1141 

11.6545 6822 

11.0877 8137 

36 

13.0352 0776 

12.3465 2224 

11.7171 9279 

11.1409 1233 

37 

13.1170 1660 

12.4153 6953 

11.7751 7851 

11.1898 8878 

38 

13.1934 7345 

12.4794 1351 

11.8288 6899 

11.2347 3620 

39 

13.2649 2846 

12.5389 8931 

11.8785 8240 

11.2762 5457 

40 

13.3317 0884 

12.5944 0866 

11.9246 1333 

11.3145 2034 

41 

13.3941 2041 

12.6459 6155 

11.9672 3457 

11.3497 8833 

42 

13.4524 4998 

12.6939 1772 

12.0066 9867 

11.3822 9339 

43 

13.5069 8167 

12.7385 2811 

12.0432 3951 

11.4122 3197 

44 

13.5579 0810 

12.7800 2615 

12.0770 7362 

11.4398 6357 

45 

13.6055 2159 

12.8186 2898 

12.1084 0150 

11.4653 1205 

FI 

13.6500 2018 

12.8545 3858 

12.1374 0860 

11.4887 6686 

47 

13.6916 0764 

12.8879 4287 

12.1642 6741 

11.5103 8420 

m 

13.7304 7443 

12.9190 1662 

12.1891 3649 

11.5303 0802 

ttl 

13.7667 9853 

12.9479 2244 

12.2121 6341 

11.5486 7099 


13.8007 4629 

12.9748 1157 

12.2334 *464 

i 

11.5655 9538 
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Present Value of 1 per Period at Compound Interest IV 


OS> = (l-P")/< 


7 % 


8 % 

8J*% 

n 

13.8324 7317 

12 . 9*98 2472 

12.2532 2652 

11.5811 9390 

51 

13.8621 2446 

13.0230 *276 

12.2715 0604 

11 . 5*55 7041 

52 

13 . 88*8 33*4 

13.0447 3745 

12.2864 3152 

11.6088 2066 

53 

13.8157 3453 

13.0648 7205 

12.3041 0326 

11.6210 3287 

54 

13 . 83*9 3681 

13.0836 01*1 

12.3186 1413 

11.6322 8835 

55 

13.8625 5664 

13.1010 2503 

12.3320 5012 

11.6426 6208 

56 

13.9637 005 * 

13.1172 3258 

12.3444 *085 

11.6522 2311 

57 

14.0034 5650 

13.1323 0938 

12.3560 1005 

11.6610 3513 

58 

14.0219 2393 

13.1463 3431 

12.3666 7597 

11.6691 5680 

59 

14 . 03*1 8115 

13 . 13*3 8075 

12.3765 5182 

11.6766 4221 

60 

14.0553 0 * 4 * 

13.1713 1698 

12.3856 9613 

11.6835 4121 

61 

14.0703 8270 

13.1628 064 * 

12 . 3*41 6309 

11.6898 *973 

62 

14.0844 6*81 

13.1933 0836 

12.4020 0286 

11.6957 6012 

63 

14 . 0*76 3534 

13.2030 7755 

12.4092 61*0 

11.7011 6140 

64 

14 . 10*6 3*57 

13 2121 6516 

12 . 415 * 8324 

11.7061 3*54 

65 

14.1214 3885 

13.2206 1875 

12.4222 0671 

11.7107 2769 

66 

14.1321 8584 

13.2284 8256 

12.4279 6*17 

11.7149 563 * 

67 

14.1422 2*76 

13.2357 *773 

12.4333 047 * 

11.7188 5382 

S3 

14.1316 1660 

13.2426 0254 

12.4382 4516 

11.7224 4592 

o 

14.1603 8*34 

13 . 248 * 3260 

12.4428 1961 

11.7257 5661 

70 

14.1685 8817 

13.2548 2102 

12.4470 5519 

11.7288 07*3 

71 

14.1762 5063 

13.2602 9862 

12.4509 7703 

11.7316 2021 

72 

14.1834 1180 

13.2653 *407 

12.4546 0836 

11.7342 1218 

73 

14 . 1*01 044 * 

13.2701 3402 

12.4579 7071 

11.7366 010 * 

74 

14 . 1*63 5*33 

13.2745 4327 

12.4610 83*9 

11.7388 0284 

75 

14.2022 04*8 

13.2786 4490 

12.4639 6665 

11.7408 3211 

76 

14.2076 6821 

13.2824 6038 

12.4666 357 * 

11.7427 0241 

77 

14.2127 7403 

13.2860 0965 

12.4691 0721 

11.7444 2618 

78 

14.2175 4562 

13 . 28*3 1130 

12.4713 9557 

11.7460 14*2 

7 * 

14.2220 0544 

13 . 2*23 8261 

12.4735 1441 

11.7474 7919 

u 

14.2261 7331 

13 . 2*52 3964 

12.4754 7631 

11.7488 2874 

81 

14.2300 6851 

13.2978 9734 

12.4772 9286 

11.7500 7257 

82 

14.2337 088 * 

13.3003 6962 

12 . 478 * 7489 

11.7512 1896 

83 

14.2371 1111 

13.3026 6*41 

12.4805 3230 

11.7522 7554 


14.2402 *076 

13.3048 0875 

12 . 481 * 7436 

11.7532 4935 

tj 

14.2432 623 * 

13.3067 *884 

12.4833 0959 

11.7541 4686 


14.2460 3*62 

13.3086 5008 

12.4845 4592 

11 . 754 * 7407 

87 

14.2486 3516 

13.3103 7217 

12.4856 9066 

11.7557 3647 

88 

14.2510 60 S * 

13.3119 7411 

12.4867 5061 

11.7564 3914 

89 

14.2533 27*4 

13.3134 6429 

12.4877 3205 

11.7570 8677 

*0 

14.2554 4667 

13.3148 5050 

12.4866 4079 

11.7576 8365 

91 

14.2574 2680 

13.3161 4000 

12.4894 6221 

11.7582 3378 

«n 

14 . 25*2 7738 

13.3173 3954 

12.4902 6131 

11.7587 4081 


14.2610 06*0 

13.3184 5538 

12 . 4 * 0 * 826 * 

11.7592 0812 


14.2626 2327 

13.3194 *338 

12 . 4*16 5064 

11.7596 3882 


14.2641 33*0 

13.3204 5896 

12 . 4*22 6*11 

11.7600 3578 


14.2655 4570 

13.3213 5717 

12 . 4*26 4177 

11.7604 0164 

•7 

14.2668 6514 

13.3221 *272 

12 . 4*33 7201 

11.7607 3884 

KJ| 

14.2880 * 62 * 

13 . 322 * 69*7 

12 . 4*38 62*7 

11.7610 4*62 

El 

14.2692 5071 

13.3236 92*0 

12 . 4*43 1757 

11.7613 3606 

100 | 
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Amount of 1 per Period at Compound Intereet 

nn« l(l + 0" - H/f 






1.0000 0000 
2.0025 0000 
3.0075 0625 
4.0150 2502 
5.0250 6258 

6.0370 2523 
7.0527 1830 
6.0703 5110 
6.0905 2607 

10.1132 5326 

11.1385 3642 
12.1663 8277 
13.1967 9872 
14.2297 9072 
15.2653 6520 

16.3035 2861 
17.3442 8743 
18.3876 4815 
19.4336 1727 
20.4822 0131 

21.5334 0682 
22.5872 4033 
23.6437 0843 
24.7028 1770 
25.7645 7478 

26.8289 6619 
27.8960 5885 
28.9657 9980 
30.0382 1330 

31.1133 0883 

32.1910 9210 
33.2715 6983 
34.3547 4878 
35.4406 3563 
36.5292 3722 

37.6205 6031 
38.7146 1171 
39.8113 9824 
40.9109 2673 
42.0132 0405 

43.1182 3706 
44.2260 3265 
45.3365 9774 
46.4499 3923 
47.8660 6408 

48.6849 7924 
49.8066 9169 
50.9312 0842 
52.0565 3844 
53.1886 6276 


1.0000 0000 
2.0029 1667 
3.0087 5851 
4.0175 3405 
5.0292 5186 

6.0439 2051 
7.0615 4861 
8.0821 4480 
9.1057 1772 
10.1322 7606 

11.1618 2853 
12.1943 8387 
13.2299 5082 
14.2685 3819 
15.3101 5475 

16.3548 0936 
17.4023 1089 
18.4532 8822 
19.5070 9025 
20.5639 8593 

21.6239 6422 
22.6870 3412 
23.7532 0463 
24.8224 8481 
25.8946 8373 

26.9704 1047 
28.0490 7417 
29.1306 8397 
30.2158 4904 
31.3039 7860 

32.3952 8188 
33.4697 6811 
34.5874 4860 
36.6683 2666 
36.7924 1761 

37.8997 2883 
39.0102 6970 
40.1240 4966 
41.2410 7813 
42.3613 8461 

43.4849 1859 
44.6117 4961 
45.7418 6721 
46,8752 8099 
46.0120 0056 

49.1520 3556 
50.2953 9566 
51.4420 9087 
52.5921 3000 
53.7455 2371 



Y.% 

1.0000 oooo 

1.0000 oooo 

2.0033 3333 

2.0041 6667 

3.0100 1111 

3.0125 1736 

4.0200 4448 

4.0250 6952 

5.0334 4463 

5.0418 4064 

6.0502 2278 

6.0626 4831 

7.0703 9019 

7.0881 1018 

8.0939 5816 

8.1176 4397 

9.1209 3802 

9.1514 6749 

10.1513 4114 

10.1895 9860 

11.1851 7895 

11.2320 5526 

12.2224 6288 

12.2788 5549 

13.2632 0442 

13.3300 1739 

14.3074 1510 

14.3853 5913 

15.3551 0646 

15.4454 9896 

16.4062 9017 

16.5098 5520 

17.4609 7781 

17.5786 4627 

18.5191 8107 

18.6518 9063 

19.5809 1167 

19.7296 0684 

20.6461 8137 

20.8118 1353 

21,7150 0196 

21.8985 2942 

22.7873 8532 

22.9897 7330 

23.6633 4327 

24.0855 6402 

24.9428 8775 

25.1859 2054 

26.0260 3071 

26.2908 6187 

27.1127 8414 

27.4004 0713 

28.2031 6009 

28.5145 7549 

29.2971 7062 

29.6333 8622 

30.3948 2786 

30.7568 5867 

31.4961 4398 

31.8950 1224 

32.6011 3110 

33.0178 6646 

33.7096 0154 

34.1554 4090 

34.6221 6754 

35.2977 5524 

35.9382 4143 

36.4448 2922 

37.0580 3557 

37.5966 8266 

38.1615 6236 

38.7533 3552 

39.3088 3423 

39.9148 0775 

40.4398 6368 

41.0611 1945 

41.5746 6322 

42.2522 9076 

42.7132 4543 

43.4283 4199 

43.6556 2292 

44.6092 9342 

45.0018 0833 

45.7951 6546 

46.1518 1436 

46.9859 7666 

47.3056 8374 

48.16!7 5356 

46.4633 3925 

49.3825 1088 

49.6248 6371 

50.5682 7134 

50.7902 9999 

51.7990 5581 

51.9596 0099 

53.0148 9521 

53.1327 9966 

54.2357 8056 

54.3099 0899 

55.4617 6296 
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Amount of 1 per Period at Compound Interest 

wi=[(i+fi"-i)/i 


H% 

%S% 

H% 


n 

84.3216 544* 

54.8022 8148 

55.4808 4202 

66.6928 5366 

51 

83.4974 3662 

96.0624 1314 

36.6798 1163 

37.9290 7386 

52 

58.3*81 0227 

57.2258 2891 

57.8644 3154 

59.1704 4903 

93 

87.7375 8292 

88.3828 3747 

58.0977 1431 

60.4169 8859 

54 

88.8818 3690 

98.5631 4881 

60.2545 7336 

61.6687 2600 

Im 

80.0281 4139 

60.7366 7977 

61.4354 2184 

62.9256 7902 

I 

61.1782 1420 

61.8140 2488 

62.6602 7334 

64.1878 6939 

57 

62.3321 6223 

63.0846 0796 

63.8681 4082 

69.4553 1881 


63.4878 8264 

64.2786 3390 

65.0820 3806 

66.7280 4930 


84.6487 1262 

69.4661 1289 

66.2868 7618 

66.0060 8284 


69.8083 2840 

66-6970 9968 

67.5189 7476 

69.2694 4152 


86.8728 9023 

67.8514 7208 

66.7450 4136 

70.5781 4753 

62 

68.1402 8239 

68.0483 7222 

69.8741 9150 

71.8722 2314 

63 

68.3106 3306 

70.2307 6622 

71.2074 3880 

73.1716 9074 

64 

70.4838 0864 

71.4936 6428 

72.4447 9683 

74.4769 7278 

fli 

71.6601 1842 

72.6640 7664 

73.6862 7838 

79.7668 9164 


72.8382 6871 

73.8760 1333 

74.9319 0052 

77.1026 7055 

67 

74.0213 6768 

79.0814 8524 

76.1816 7352 

76.4239 3166 

WLJ 

79.2064 2131 

76.3109 0207 

77.4356 1243 

79.7906 9806 

I 

76.3844 3736 

77.9330 7437 

78.6937 3114 

81.0829 9264 

70 

77.3854 2345 

78.7582 1230 

79.9560 4358 

62.4208 3644 

71 

78.7783 8701 

78.0888 2687 

81.2229 6372 

83.7642 5860 

72 

78.8763 3948 

81.2222 2781 

82.4933 0560 

89.1132 7634 

73 

81.1762 7632 

82.4381 2607 

83.7662 8329 

86.4679 1900 

74 

82.3782 1701 

83.6886 3166 

85.0475 1090 

87.8281 9797 

79 

83.5851 6905 

84.8437 5578 

86.3310 0260 

89.1941 4680 

76 

84.7841 2787 

86.1815 0840 

87.6187 7261 

90.5657 9109 

77 

86.0061 1328 

87.4428 0030 

88.9100 3919 

91.9431 4655 

78 

87.2211 2857 

88.0878 4208 

90.2072 0464 

93.3262 4500 

79 

88.4381 8138 

88.8566 4443 

91.5078 9532 

94.7151 0436 

60 

88.6602 7834 

81.2180 1787 

92.8129 2164 

96.1097 9062 

ra 

80.8844 3004 

82.4850 7344 

94.1222 8804 

97.9102 0792 

EJ 

82.1116 4112 

83.7348 2197 

95.4360 3904 

96.9169 0049 

Ej 

83.3418 2022 

85.0282 7313 

96.7541 5817 

100.3286 5254 

84 

84.5752 7902 

86.3054 3883 

98.0766 7303 

101.7466 6859 

85 

89.8117 1321 

87.3663 2880 

99.4039 9927 

103.1706 3312 

n 

87.0512 4248 

88.8708 9638 

100.7349 4059 

104.6005 1076 

87 

86.2836 7060 

100.1383 3021 

102.0707 2373 

106.0363 4622 

88 

88.9386 0327 

101.4314 6190 

103.4109 5947 

107.4781 6433 

mn 

100.7884 5428 

102.7473 6168 

104.7556 6267 

108.8299 9002 

id 

102.0404 2942 

104.0470 4148 

106.1048 4821 

110.3798 4831 

91 

103.2893 2648 

105.3505 1203 

107.4589 3104 

111.8397 6434 

92 

104.5537 6930 

106.6877 8436 

108.8167 2614 

113.3057 6336 

93 

105.8151 4872 

107.8660 6856 

110.1794 4856 

114.7778 7071 

94 

107.0786 8798 

108.2837 7877 

111.5467 1338 

116.2361 1184 

KJ 

108.3473 8681 

110.6025 2312 

112.9163 3977 

117.7409 1 230 


108.6182 9528 

111.8251 1381 

114.2949 3069 

118.2310 9777 

•7 

110.8823 0081 

113.2515 6200 

115.6759 1388 

120.7278 9401 

mu 

112.1689 3167 

114.5618 7812 

117.0619 0037 

122.2308 2690 

99 

113.4488 9990 

115.8160 7626 

118.4317 0537 

123.7402 2243 

100 
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Amount of 1 per Period at Compound Interest 


n 

%% 

'<<% 

H% 

c? 

*!t /0 

n 

lot 

114.7335 8036 

117.2941 

6482 

119.8465 4439 

125.2550 0609 

101 

102 

116.0204 1434 

118.5961 

5613 

121.2460 3287 

128.7777 0389 

102 

103 

117.3104 6937 

119.9420 

6199 

122.6501 8632 

128.3059 4633 

103 

104 

118.6037 4193 

121.2918 

9260 

124.0990 2027 

129.8409 5444 

104 

109 

119.9002 9089 

122.6456 

6082 

129.4723 9034 

131.3813 5679 

105 

106 

121.2000 0192 

124.0033 

7713 

126.8907 9217 

132.9289 7990 

106 

107 

122.5030 0192 

125.3650 

9365 

128.3137 6148 

134.4628 5065 

107 

106 

123.6092 5902 

126.7307 

0172 

129.7414 7402 

136.0431 9986 

108 

109 

125.1187 8217 

128.1003 

3294 

131.1739 4560 

137.6100 4291 

109 

110 

126.4315 7913 

129.4739 

5891 

132.6111 9208 

138.1834 1769 

110 

111 

127.7476 5607 

130.8515 

9129 

134.0532 2939 

140.7633 4860 

111 

112 

129.0670 2722 

132.2332 

4176 

135.9000 7349 

142.3498 6258 

112 

IIS 

130.3896 9479 

133.6189 

2205 

136.9517 4040 

143.9429 8698 

113 

114 

131.7156 6902 

139.0086 

4391 

138.4082 4620 

143.3427 4942 

114 

119 

133.0449 5820 

136.4024 

1912 

139.8696 0702 

147.1491 7754 

119 

116 

134.3775 7059 

137.8002 

3951 

141.3358 3905 

148.7622 9912 

116 

117 

135.7135 1492 

139.2021 

7693 

142.8069 9891 

130.3821 4203 

117 

116 

137.0927 9830 

140.6081 

8328 

144.2829 6170 

192.0087 3429 

118 

119 

138.3954 3030 

142.0182 

9048 

145.7639 2498 

153.6421 0401 

119 

120 

139.7414 1888 

143.4325 

1049 

147.2498 0477 

193.2822 7945 

120 

121 

141.0907 7242 

144.8508 

9532 

148.7406 3749 

156.9292 8895 

121 

122 

142.4434 9935 

146.2733 

3898 

150.2364 3988 

188.5831 6096 

122 

129 

143.7996 0810 

147.6999 

6754 

151.7372 2771 

160.2439 2415 

123 

124 

149.1991 0712 

149.1307 

9912 

153.2430 1847 

161.9116 0717 

124 

129 

146.5220 0469 

150.5657 

2383 

154.7538 2883 

163.5862 3667 

IB 

126 

147.8883 0990 

152.0048 

7386 

156.2696 7463 

165.2678 4819 

m 

127 

149.2580 3068 

153.4482 

2141 

157.7905 7354 

166.9564 6423 

127 


190.6311 7575 

154.8957 

7872 

159.3165 4212 

168.6921 1616 

128 

129 

152.0077 5369 

196.3475 

9807 

160.8475 9726 

170.3948 3331 

129 

ISO 

153.3877 7308 

157.8035 

7178 

162.3837 5992 

172.0646 4912 

130 

131 

154.7712 4291 

199.2638 

3220 

163.9290 3510 

173.7815 6114 

131 

1S2 

156.1581 7062 

160.7263 

8171 

165.4714 8189 

173.5056 7106 

132 

133 

157.5485 6604 

162.1971 

4274 

167.0230 2339 

177.2369 4469 

133 

134 

156.9424 3746 

163.6702 

1774 

168.5797 6680 

176.9734 3196 

134 

139 

160.3397 9355 

165.1475 

8920 

170.1416 9936 

180.7211 6293 

E3 

KOI 

161.7406 4304 

166.6292 

6967 

171.7088 3836 

192.4741 6777 

136 

137 

163.1449 9464 

168.1152 

7171 

173.2812 0115 

1^4.2344 7681 

137 

138 

164.5928 5713 

169.6056 

0792 

174.8588 0516 

186.0021 2046 

snj 

139 

165.9642 3927 

171.1002 

9094 

176.4416 6784 

187.7771 2929 

tfcl 

140 

167.3791 4987 

172.9993 

3346 

178.0298 0679 

189.5995 3400 

KH 

141 

168.7975 9775 

174.1027 

4818 

179.6232 3942 

191.3493 6539 

141 

142 

170.2195 9174 

179.6105 

4786 

181.2219 8355 

193.1466 5441 

142 

143 

171.6451 4072 

177.1227 

4929 

162.8260 8683 

194.9814 3214 

143 

144 

173.0742 5397 

178.6393 

5330 

184.4354 7702 

196.7637 2977 

144 

149 

174.5069 3921 

180.1603 

8475 

196.0502 6194 

196.5635 7868 

145 

146 

179.9432 0695 

191.6958 

5254 

187.6704 2949 

200.4110 1023 

146 

147 

177.3830 6497 

183.2157 

6961 

169.2999 9758 

202.2460 5610 

147 

148 

178.8265 2223 

184.7901 

4893 

190.9269 8424 

204.0887 4800 

148 

149 

180.2735 6694 

186.2890 

0353 

192.3634 0752 

208.9391 1779 

149 

U 

181.7242 7291 

187.8323 

4646 

194.2092 8594 

207.7971 9744 

150 
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Amount of 1 per Period at Compound Interest 


n 

k% 


k% 

Y.% 

m 

ns 

——- ' 

183.1785 8319 

189.3801 9080 

195.8526 3650 

209.6630 1910 

151 

trl 

184.6365 2965 

1*0.9325 4969 

197.5054 7862 

211.5366 1501 

152 

ini 

186.0*81 2097 

192.4894 3630 

199.1638 3021 

213.4180 1758 

153 

1S4 

187.5633 6627 

1*4.0508 6382 

200.8277 0965 

215.3072 5932 

154 

159 

18*.0322 746* 

195.6168 4551 

202.4971 3534 

217.2043 7290 

155 

IN 

1*0.5048 5538 

197.1873 9464 

204.1721 2580 

219.1093 9112 

156 

197 

1*1.9811 1792 

198.7625 2454 

205.9526 9955 

221.0223 4691 

157 

159 

1*3.4610 7031 

200.3422 4857 

207.5386 7521 

222.9432 7336 

158 

1 59 

1*4.9447 2296 

201.9265 8013 

209.2306 7146 

224.8722 0366 

15* 

100 

1*6.4320 847* 

203.5155 3265 

210.9281 0704 

226.8091 7118 

160 

161 

197.9231 6500 

205.1091 1*62 

212.6312 0073 

226.7542 093* 

161 

162 

1*9.417* 7292 

206.7073 5455 

214.3399 713* 

230.7073 5193 

162 

163 

200.*165 1785 

208.3102 5101 

216.0544 3797 

232.6686 3256 

163 

164 

202.4188 0914 

209.9176 2257 

217.7746 1942 

234.6380 6520 

164 

169 

203.9248 5617 

211.5300 828* 

219.5005 3482 

236.6157 438* 

165 

166 

209.4346 6831 

213.1470 4563 

221.2322 0327 

238.6016 4282 

166 

167 

206.9462 54*6 

214.7687 2451 

222.9606 4395 

240.5958 1633 

167 

vrm 

208.4656 2562 

216.3951 3329 

224.7128 7610 

242.5*82 9890 

168 

Irl 

209.9867 8968 

218.0262 8576 

226.461* 1902 

244.6091 2515 

16* 

170 

211.5117 5665 

219.6621 9576 

228.2167 9208 

246.6283 2983 

170 

171 

213.0405 3605 

221.3026 7717 

229.9775 1472 

246.6559 4788 

171 

172 

214.5731 3739 

222.9483 438* 

231.7441 0643 

250.6920 1433 

172 

173 

216.1095 7023 

224.5*86 0989 

233.5165 867* 

252.7365 6439 

173 

174 

217.6498 4415 

226.2536 8*17 

235.2949 7541 

254.7896 3340 

174 

179 

219.1*39 6876 

227.9135 *577 

237.0792 9200 

256.8512 5688 

175 

176 

220.7419 5369 

229.5783 4375 

238.8695 5630 

258.9214 7045 

176 

177 

222.2936 0857 

231.2479 4726 

240.6657 8816 

261.0003 09*1 

177 

176 

223.8495 4309 

232.9224 2044 

242.4680 0745 

263.0878 1120 

178 

176 

225.4091 6695 

234.6017 7750 

244.2762 3414 

265.1840 1041 

179 

180 

226.9726 8987 

236.2860 3268 

246.0904 8826 

267.2889 4379 

180 

161 

228.5401 2159 

237.9752 0028 

247.9107 8988 

269.4026 4772 

1*1 

162 

230.1114 7190 

239.6692 9461 

249.7371 5919 

271.5251 5875 

182 

163 

231.6867 5058 

241.3683 3005 

251.5696 1638 

273.6565 1358 

183 

184 

233.2659 6745 

243.0723 2101 

253.4081 8177 

275.7967 4905 

164 

189 

234.6491 3237 

244.7812 81*5 

255.2528 7571 

277.9459 0218 

183 

186 

236.4362 5520 

246.4952 2736 

257.1037 1863 

280.1040 1010 

186 

187 

238.0273 4584 

246.2141 7177 

258.9607 3102 

282.2711 1014 

187 

186 

239.6224 1420 

249.9381 2977 

260.8239 3346 

284.4472 3977 

188 

186 

241.2214 7024 

251.6671 1598 

262.6933 4657 

286.6324 3660 

IS* 

1*0 

242.8249 23*2 

253.4011 4507 

264.5689 *106 

288.8267 3842 

190 

161 

244.4315 8923 

255.1402 3174 

266.4509 8769 

291.0301 8316 

191 

1*2 

246.0426 6419 

256.8843 9075 

268.3390 5732 

293.2428 0892 

1*2 

1*3 

247.6577 7085 

258.6336 3669 

270.2335 2084 

295.4646 53*6 

1*3 

194 

249.2769 1928 

260.3879 9500 

272.1342 9925 

297.6*57 566* 

194 

1*9 

250.9001 0756 

262.1474 4995 

274.0414 1358 

299.9361 5568 

195 

1*6 

252.5273 5783 

263.9120 4666 

275.9548 8495 

302.1858 6*66 

1*6 

1*7 

254.1966 7623 

265.6617 9015 

277.8747 3457 

304.4449 *753 

197 


255.7*40 7292 

267.4566 *537 

279.800* 8369 

306.7135 1835 

1*9 


257.4335 5810 

269.2367 7740 

281.7336 5363 

308.9914 *135 

199 


259.0771 4200 

271.0220 5134 

283.6727 6581 

311.278* 5569 

200 
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Amount of 1 per Period at Compound Intcreet 

nn= [(I+ !)"-!]/< 





i .0000 oooo 

2.0090 0000 
3.0150 2500 
4.0301 0013 
8.0502 5063 

6.0755 0156 
7.1058 7039 
8.1414 0879 
9.1621 1563 
10.2280 2641 

11.2761 6654 
12.3355 6237 
13.3972 4016 
14.4642 2639 
15.5365 4752 

16.6142 3026 
17.6973 0141 
18.7857 8791 
19.6797 1685 
20.9791 1544 

22.0840 1101 
23.1944 3107 
24.3104 0322 
25.4319 5524 
26.5591 1502 

27.6919 1099 
21.8303 7015 
29.9745 2200 
31.1243 9461 
32.2800 1658 

33.4414 1666 
34.6086 2375 
35.7816 6686 
36.9605 7520 
38.1453 7807 

39.3301 0496 
40.9327 6849 
41.7354 4942 
42.9441 2666 
44.1588 4730 

48.3796 4153 
46.6065 3974 
47.8395 7244 
49.0787 7030 
90.3241 6415 

91.5757 8497 
92.6336 6390 
94.0978 3222 
55.3683 2136 
56.8451 6299 


1.0000 0000 
2.0058 3333 
3.0175 3403 
4.0351 3631 
5.0584 7460 

6.0661 6354 
7.1236 9794 
0.1652 5264 
9.2128 8349 
10.2664 2531 

11.3265 1396 
12.3925 8529 
13.4648 7537 
14.5434 2048 
15.6282 5710 

16.7194 2193 
17.8169 9169 
19.9208 8411 
20.0312 5593 
21.1481 0493 

22.2714 8887 
23.4013 8577 
24.5378 9366 
25.6810 3157 
26.8308 3759 

27.9873 5081 
29.1506*1035 
30.3206 5558 
31.4975 2607 
32.6812 6164 

33.8719 0233 
35.0694 8843 
36.2740 6045 
37.4856 5913 
38.7043 2548 

39.9301 0071 
41.1630 2630 
42.4031 4395 
43.6504 9562 
44.9051 2352 

46.1670 7007 
47.4363 7798 
46.7130 9018 

49.9972 4988 
51.2889 0050 

52.5880 8575 
83.8946 4959 
55.2092 3621 
56.5312 9009 
57.6610 5595 


1.0000 0000 
2.0062 5000 
3.1087 8906 
4.0376 5649 
5.0629 9165 

6.0945 3492 
7.1326 2576 
8.1772 0468 
9.2283 1220 
10.2859 6916 

11.3502 7659 
12.4212 1582 
13.4988 4842 
14.5832 1622 
15.6743 6132 

16.7723 2608 
17.8771 5312 

18.9888 8532 
20.1075 6586 
21.2332 3614 

22.3659 4586 
23.5057 3304 
24.6526 4387 
25.8067 2290 
26.9660 1492 

28.1365 6501 
29.3124 1854 
30.4956 2116 
31.6862 1879 
32.6842 5766 

34.0697 8427 
35.3028 4542 
38.9234 8820 
37.7517 6000 
38.9877 0850 

40.2313 8168 
41.4828 2782 
42.7420 9849 
44.0092 3359 
45.2842 9130 

46.9673 1812 
47.9593 6386 
49.1574 7963 
50.4647 1267 
51.7801 1733 

83.1037 4308 
84.4356 4146 
85.7756 6421 
57.1244 6337 
58.4914 9128 


1.0000 0000 
2.0066 6667 
3.0200 4444 
4.0401 7807 
5.0671 1259 

6.1008 9335 
7.1415 6597 
9.1891 7641 
9.2437 7092 
10.3053 9606 

11.3740 9870 
12.4499 2602 
13.5329 2553 
14.6231 4803 
15.7206 3266 

16.8254 3688 

17.9376 0646 
19.0571 9051 
20.1842 3844 
21.3188 0003 

22.4609 2536 
23.9106 6487 
24.7680 6930 
25.9331 8976 
27.1060 7769 

28.2867 8488 
29.4753 6344 
30.6718 6586 
31.8763 4497 
33.0888 5394 

34.3094 4630 
35.5381 7594 
36.7750 9711 
38.0202 6443 
39.2737 3286 

40.5355 5774 
41.8057 9479 
43.0845 0009 
44.3717 3009 
45.6675 4163 

46.9719 9191 
46.2851 3852 
49.6070 3944 

50.9377 5304 
52.2773 3606 

53.6258 5365 
54.9633 5934 
56.3499 1507 
57.7255 6117 
59.1104 1937 
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Amount of 1 per Period at Compound Interest 

= 1(1 + *)"-!)/* 


n 

H% 

¥.% 

%% 

%% 

91 

97.9283 8860 

39.1965 7877 

59.8470 0058 

60.5044 8783 

S2 

39.2180 3075 

60.5439 0381 

61.2210 4434 

61.9078 5108 

93 

90.9141 2090 

91.8970 7899 

62.6036 7586 

93.3203 7009 

94 

•1.8189 9150 

63.2581 4287 

63.9949 4884 

94.7427 0722 

53 

93.1237 7496 

64.6271 4870 

69.3949 1727 

96.1743 2327 

5« 

84.4414 0364 

96.0041 4040 

66.8036 3550 

67.6154 8744 

37 

65.7636 1086 

67.3891 6453 

68.2211 5822 

69.0862 5738 

39 

97.0924 2891 

•8.7822 6801 

69.6475 4046 

70.5268 9907 

9* 

98.4278 9103 

70.1834 9791 

71.0828 3759 

71.9968 7706 

90 

69.7700 3031 

71.3929 0183 

72.5271 0332 

73.4768 5823 

91 

71.1188 8068 

73.0105 2691 

73.9803 9973 

74.9667 0195 

92 

72.4744 7307 

74.4364 2163 

73.4427 7723 

76.4664 7997 

93 

73.8388 4744 

75.8706 3411 

76.9142 9499 

77.9782 5660 

94 

73.2060 3168 

77.3132 1281 

78.3950 0893 

79.4960 9821 

93 

76.3620 6164 

78.7642 0633 

79.8849 7774 

81.0260 7220 

66 

77.9649 7213 

80.2236 6442 

81.3842 5883 

82.5662 4601 

97 

79.3947 9701 

81.6916 3379 

82.8929 1046 

84.1166 8768 

98 

80.7519 7099 

83.1681 7034 

84.4109 9115 

85.6774 6537 

69 

82.1533 2885 

84.6533 1800 

85.9385 5985 

87.2486 4867 

70 

63.5661 0549 

86.1471 2902 

87.4756 7585 

88.8303 0633 

71 

84.9839 3802 

87.9499 5394 

89.0223 9882 

90.4223 0837 

72 

86.4088 9570 

89.1609 4359 

90.5787 8882 

92.0253 2510 

73 

87.8408 9998 

90.6810 4909 

92.1449 0623 

93.6388 2726 

74 

89.2601 0448 

92.2100 2186 

93.7208 1191 

95.2630 8611 

73 

90.7265 0500 

1 93.7479 1367 

| 

95.3065 6698 

96.8981 7335 

79 

92.1601 3752 

95.2947 7650 

96.9022 3303 

98.9441 6118 

77 

93.6410 3821 

96.8506 6270 

98.5078 7198 

100.2011 2225 

78 

95.1092 4340 

98.4158 2490 

100.1233 4618 

101.8691 2973 

78 

96.5847 8962 

99.9897 1604 

101.7493 1835 

103.5482 5726 

80 

98.0677 1357 

101.3729 8938 

103.3852 5159 

105.2383 7898 

91 

99.5980 5214 

103.1654 9849 

103.0314 0941 

106.9401 6950 

62 

101.0998 4240 

104.7672 9723 

106.6878 5572 

108.6531 0397 

63 

102.5611 2161 

109.3784 3980 

108.3546 3482 

110.3774 3799 

64 

104.0739 2722 

107.9989 8070 

110.0316 7141 

112.1133 0771 

63 

103.5942 9685 

109.6289 7475 

111.7195 7061 

113.8607 2977 

66 

107.1222 6834 

111.2684 7710 

113.4178 1792 

119.6198 0130 

67 

108.6378 7968 

112.9179 4322 

119.1266 7928 

117.3905 9997 

68 

110.2011 8908 

114.3762 2889 

118.8462 2103 

119.1732 0397 

86 

111.7921 7492 

118.2449 9022 

118.5765 0991 

120.9676 9200 

•0 

113.3109 3580 

117.9226 8367 

120.3176 1310 

122.7741 4328 

• 1 

114.8774 9048 

119.6105 6399 

122.0695 9618 

124.5926 3757 

•2 

116.4318 7793 

121.3082 9429 

123.8325 3317 

126.4232 5515 

• 3 

118.0341 3732 

123.0139 2601 

123.6064 8630 

128.2660 7685 

94 

119.6243 0800 

124.7335 1891 

127.3915 2704 

130.1211 8403 

99 

121.2224 2994 

126.4611 3110 

129.1877 2408 

131.9886 9859 

99 

122.8285 4169 

128.1988 2103 

130.9951 4736 

133.8685 8298 

97 

124.4426 8440 

129.9466 4749 

132.8138 6703 

135.7610 4020 

96 

126.0648 9782 

131.7046 6990 

134.6439 5370 

137.6661 1380 

9* 

127.6952 2231 

133.4729 4894 

138.4854 7841 

139.5838 8790 

too 

129.3336 9842 

133.2915 3903 

138.3385 1269 

141.5144 4719 
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Amount of 1 per Period at Compound Interest 

«v=[(i+0--i]/l 


130.9803 6692 
192.6932 6879 
194.2984 4509 
195.9699 3792 
137.6497 8701 

199.3380 3594 
141.0347 2612 
142.7398 9979 
144.4335 9929 
146.1738 6725 

147.9067 4638 
149.6462 6032 
131.3945 1172 
193.1314 8428 
154.9172 4170 

198.6918 2791 
138.4732 8704 
160.2679 6948 
162.0690 0190 
169.9793 4681 

165.6987 4394 
167.5272 9726 
199.9649 7944 
171.2118 9781 
173.0677 3630 

174.9930 9509 
176.8077 6036 
178.6917 9996 
190.9832 5896 
192.4881 8469 

184.4008 2597 
186.3226 2870 
169.2542 4184 
190.1935 1305 
192.1464 9062 

194.1072 2307 
196.0777 3919 
199.0981 4798 
200.0484 3872 
202.0486 8092 

204.0589 2432 
2Q6.0792 1994 
208.1098 1904 
210.1301 6311 
212.2009 1393 

214.2619 1630 
216.3332 2809 
219.4148 9423 
220.5069 6870 
222.6095 0354 


137.0405 0634 
138.6399 0929 
140.6498 0876 
142.4702 6999 
144.3013 4293 

146.1431 0036 
147.8956 0178 
149.6589 0946 
1 SI.7330 8643 
153.6161 9610 

159.5143 0225 
157.4214 6901 
199.3397 6091 
161.2692 4265 
163.2099 8010 

163.1620 3832 
167.1254 8354 
169.1003 6219 
171.0868 0109 
173.0648 0743 

175.0944 6861 
177.1158 5321 
179.1490 2902 
161.1940 6502 
183.2510 3040 

105.3199 6474 
187.4010 2805 
169.4942 0071 
161.6995 8335 
163.7172 4778 

163.6472 6306 
167.6897 0744 
200.1446 4740 
202.3121 5785 
204.4923 1210 

206.6651 8392 
208.8908 4749 
211.1093 7744 
213.3408 4681 
215.5833 3708 

217.8429 1822 
220.1136 6838 
222.3976 6498 
224.6949 6469 
227.0057 0544 

229.3299 0538 
231.6676 6317 
234.0190 5787 
236.3841 6904 
238.7630 7666 


140.2031 2836 
142.0793 9791 
143.9673 9414 
145.8671 9036 
147.7788 6030 

146.7024 7817 
191.9381 1866 
133.3838 5690 
135.5457 6631 
197.9179 2656 

196.9024 1662 
161.4993 0673 
163.3068 7739 
165.3306 0663 
167.5631 7292 

166.6124 5328 
171.6723 3310 
173.7454 8643 
175.0313 6572 
177.9303 4194 

160.0424 0658 
162.1676 7162 
164,3062 1657 
186.4381 3344 
166.6234 6677 

190.6023 6363 
192.9949 0839 
199.2011 2677 
197.4211 3361 
196.6590 1589 

201.9028 5674 
204.1647 5262 
206.4407 8232 
208.7310 3721 
211.0356 0619 

213.3549 7873 
215.6880 4485 
216.0360 9513 
220.3988 2072 
222.7783 1333 

225.1686 6531 
227.3739 6647 
229.9983 1628 
232.4338 0678 
234.8883 3258 

237.3565 8591 
239.8400 6437 
242.3390 6497 
244.9536 8413 
247.3640 1669 


143.4578 7660 
145.4142 6264 
147.3836 9106 
149.3662 4900 
151.3620 2369 

153.3711 0419 
199.3935 7818 
157.4265 3337 
156.4760 6960 
161.5422 5937 

163.6162 0777 
169.7100 0249 
167.6147 3364 
169.6335 0074 
172.0663 9075 

174.2135 0002 
176.3749 2335 
178.5507 5618 
180.7410 9459 
182.9400 3316 

185.1856 7542 
187.4001 1329 
169.6464 4734 
161.9137 7669 
164.1632 0217 

166.4878 2352 
166.7977 4234 
201.1230 6062 
203.4638 8103 
205.8203 0660 

208.1924 4228 
210.5803 6189 
212.9842 6117 
219.4041 5629 
217.6401 8366 

220.2624 5189 
222.7610 6820 
223.2461 4166 
227.7477 6263 
230.2661 0148 

232.6012 0883 
233.3532 1668 
237.6222 3833 
240.5063 6659 
243.1117 7583 

245.7325 2100 
248.3707 3781 
251.0265 4273 
253.7000 3301 
256.3913 6670 




















Amount of 1 per Period at Compound Interest 

= 1(1 + 0“ — i]/l 



Y.% 

H% 

H% 





224.7225 5106 
226.6461 6362 
228.9803 9464 
231.1252 9661 
233.2809 2309 

235.4473 2771 
237.6245 6435 
239.8126 8717 
242.0117 5060 
244.2216 0936 

246.4429 1640 
240.6751 3300 
250.9185 0866 
233.1731 0121 
255.4389 6671 

237.7161 6154 
260.0047 4235 
262.3047 6606 
264.6162 6909 
266.9393 7134 

269.2740 6820 
271.6204 3854 
273.9785 4073 
276.3484 3344 
278.7301 7561 

281.1236 2648 
283.8294 4362 
285.9470 9264 
288.3768 2831 
290.8187 1243 

293.2728 0601 
293.7391 7004 
298.2178 6589 
300.7089 5522 
303.2123 0000 

303.7285 6250 
308.2372 0831 
310.7984 9134 
313.3524 8379 
313.9192 4621 

318.4988 4244 
321.0913 3666 
323.6967 9334 
326.3152 7731 
328.9468 5369 

331.5915 8796 
334.2495 4590 
336.9207 9363 
339.6053 9760 
342.3034 2459 


241.1558 6130 
243.5626 0383 
245.9833 8568 
248.4162 8877 
250.8673 9545 

253.3307 8659 
255.8085 5153 
288.3007 6808 
260.8075 2256 
263.3288 9977 

265.6649 8502 
268.4158 6410 
270.9816 2331 
273.5623 4944 
276.1581 2982 

278.7690 5224 
281.3952 0504 
284.0366 7707 
266.6935 5769 
269.3659 3678 

292.0539 0474 
294.7575 5252 
297.4769 7158 
300.2122 5391 
302.9634 9206 

305.7307 7910 
308.5142 0864 
311.3138 7486 
314.1298 7246 
316.9622 9672 

319.8112 4345 
322.6768 0904 
325.5590 9042 
328.4581 8512 
331.3741 9120 

334.3072 0731 
337.2573 3269 
340.2246 6713 
343.2093 1102 
346.2113 6533 

349.2309 3163 
352.2681 1207 
355.3230 0939 
358.3957 2694 
361.4863 6868 

364.5950 3917 
367.7218 4356 
370.8668 8765 
374.0302 7783 
377.2121 2111 


249.9301 6978 
252.4922 3334 
255.0703 0980 
257.6644 9923 
260.2749 0235 

262.9016 2049 
265.5447 5562 
268.2044 1035 
270.8806 8791 
273.5736 9221 

276.2635 2779 
279.0102 9983 
281.7541 1421 
264.5150 7742 
287.2932 9666 

290.0868 7976 
292.9019 3526 
295.7325 7235 
298.5809 0093 
301.4470 3156 

304.3310 7551 
307.2331 4473 
310.1533 5189 
313.0918 1033 
316.0466 3415 

319.0239 3811 
322.0178 3773 
325.0304 4921 
328.0618 8952 
331.1122 7633 

334.1817 2806 
337.2703 6386 
340.3783 0363 
343.5056 6803 
346.6525 7845 

349.8191 5707 
353.0055 2680 
356.2118 1134 
359.4381 3516 
362.6846 2351 

365.9514 0241 
369.2385 9867 
372.5463 3991 
375.8747 5454 
379.2239 7175 

362.5941 2158 
365.9853 3484 
369.3977 4318 
392.8314 7907 
396.2606 7582 


259.1006 6261 
261.8280 0036 
264.5735 2036 
267.3373 4383 
270.1195 9279 

272.9203 9008 
275.7396 5934 
278.5781 2507 
281.4353 1287 
284.3115 4799 

287.2069 5631 
290.1216 7136 
293.0558 1584 
296.0095 2128 
298.9829 1809 

301.9761 3754 
304.9893 1179 
308.0225 7387 
311.0760 5770 

314.1498 9808 

317.2442 3073 
320.3591 9227 
323.4949 2022 
328.6515 5302 
329.6292 3004 

333.0260 9156 
336.2482 7885 
339.4899 3405 
342.7532 0027 
346.0382 2161 

349.3451 4309 
352.6741 1071 
356.0252 7144 
359 3987 7325 
362.7947 6508 

366.2133 9684 
369.6548 1949 
373.1191 8495 
376.6066 4619 
380.1173 5716 

383.6514 7287 
387.2091 4936 
390.7905 4369 
394.3958 1398 
398.0251 1941 

401.8786 2020 
405.3564 7767 
409.0589 5419 
412.7859 1322 
416.5379 1930 
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Amount of 1 per Period at Compound Interest 






h% 

1.0000 

OOOO 

1.0000 

0000 

2.0073 

0000 

2.0087 

3000 

3.0223 

3625 

3.0263 

2656 

4.0432 

2542 

4.0528 

0692 

5.0755 

6461 

5.0882 

6898 

6.1138 

3135 

6.1327 9133 

7.1594 

8358 

7.1864 

5326 

8.2131 

7971 

8.2493 

3472 

9.2747 

7856 

9.3215 

1640 

10.3443 

3940 

10.4030 7967 

11.4219 

2194 

11.4941 

0662 

12.5073 

8636 

12.5946 8005 

13.6013 

9325 

13.7048 8350 

14.7034 

0370 

14.8248 

0123 

15.8136 

7923 

18.9545 

1824 

16.9322 9183 

17.0941 

2028 

18.0592 

7394 

18.2436 9383 

19.1947 

1849 

19.4033 

2615 

20.3386 

7888 

20.3731 

0826 

21.4912 

1897 

21.7531 

1993 

22.6524 

0312 

22.9434 

5973 

23.8222 9614 

24.1442 

1500 

25.0009 

6336 

25.3554 

7688 

26.1884 

7059 

26.5773 

3730 

27.3848 8412 

27.8098 

6900 

■ 28.5902 

7075 

29.0532 2853 

29.8046 9778 

30.3074 4126 

31.0282 

3301 

31.5726 3137 

32.2609 

4476 

32.8488 

9189 

33.5029 

0184 

34.1363 

1970 

34.7541 

7361 

35.4350 

1249 

36.0148 

2991 

36.7450 

6885 

37.2849 

4113 

38.0665 

8820 

38.5643 

7819 

39.3996 

7083 

39.8538 

1253 

40.7444 

1797 

41.1527 

1612 

42.1009 

3163 

42.4613 

6149 

43.4693 

1478 

43.7798 

2170 

44.8496 

7128 

45.1081 

7037 

46.2421 

0391 

46.4464 

8164 

47.6467 

2433 

47.7948 

3026 

49.0636 

3317 

49.1532 

9148 

50.4929 

3996 

50.5219 

4117 

51.9347 

5319 

51.9008 

5573 

53.3891 

8226 

53.2901 

1215 

54.8563 

3762 

54.6897 

8799 

56.3363 

3058 

56.0999 

6140 

57.8292 

7347 

57.5207 

1111 

59.3352 

7961 

58.9521 

1644 

60.8344 

6331 

60.3942 

5732 

62.3869 

3986 


1.0000 0000 
2.0100 0000 
S.0301 0000 
4.0004 0100 
8.1010 0S01 

0.1820 1506 
7.2138 3821 
8.2830 7090 
8.3688 2727 
10.4022 12S4 

11.8068 3407 
12.6828 0301 
13.8083 2604 
14.8474 2132 
10.0868 8854 

17.2376 0448 
18.4304 4314 
16.6147 4787 
20.8108 9804 
22.0180 0399 

23.2391 9403 
24.4718 8596 
28.7163 0183 
26.9734 6488 
28.2431 9930 

29.9280 3180 
30.8208 8781 
32.1290 9669 
33.4903 8766 
34.7848 9193 

36.1327 4045 
37.4940 6785 
38.8690 0853 

40.2376 9862 
41.6602 7560 

43.0768 7836 
44.8076 4714 
45.9327 2361 
47.4122 9085 
48.8863 7336 

50.3752 3709 
51.8789 8946 
53.3977 7936 
54.9317 3715 
56.4810 7472 

58.0458 8547 
59.6263 4432 
61.2226 0777 
62.8348 3389 
64.4631 8218 


1.0000 0000 
2.0112 5000 
3.0338 7656 
4.0680 0707 
8.1137 7276 

6.1713 0270 
7.2407 2980 
8.3221 8807 
9.4158 1269 
10.8217 4036 

11.6401 1016 
12.7710 0140 
13.9147 3884 
15.0712 7662 
10.2408 2848 

17.4235 3760 
18.6185 5260 
19.8280 2257 
21.0820 9907 
22.2889 3519 

23.5396 8571 
24.8045 0717 
26.0835 5788 
27.3769 9790 
28.6849 8913 

30.0076 9526 
31.3452 8183 
32.6879 1628 
34.0637 6781 
35.4490 0769 

36.8478 0903 
38.2623 4688 
39.6927 9829 
41.1393 4227 
42.6021 5987 

44.0814 3417 
45.5773 5030 
47.0900 9549 
48.6198 5906 
50.1668 3248 

51.7312 0934 
53.3131 8545 
34.9129 5679 
56.5307 2957 
58.1667 0028 

59.8210 7566 
61.4940 6276 
63.1858 7097 
64.8967 1201 
66.6268 0002 
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Amount of 1 per Period at Compound Interest 

•=li=[(l + 0"-l ]/i 


\% 


1% 

i H% 

n 

81.8472 1424 

63.8328 2558 

66.1078 1401 

68.3763 5152 

Bn 

89.9110 8899 

65.4822 3781 

67.7688 8215 

70.1453 8548 

III 

84.7858 0138 

67.0652 8468 

68.4465 8107 

71.9347 2332 

Kti 

66.2717 8562 

68.6521 1622 

71.1410 4688 

73.7439 8895 

54 

67.7686 3408 

70.2528 2224 

72.8524 5735 

75.5736 0883 


68.2771 0035 

71.8675 3443 

74.5808 8182 

77.4238 1193 

■H 

70.7866 7860 

73.4863 7536 

76.3267 8174 

78.2948 2981 

57 

72.3276 5368 

75.1384 6864 

78.0800 5866 

81.1868 9665 

Ell 

73.8701 1108 

76.7868 3800 

78.8708 6025 

69.1002 4923 


75.4241 3689 

78.4688 1221 

81.6686 6886 

85.0351 2704 

60 

76.8888 1785 

80.1955 1518 

83.4863 6655 

86.9917 7222 

61 

76.5672 4158 

81.8568 7585 

89.3212 3022 

88.9704 2966 

Ml 

80.1564 8580 

83.5731 2362 

87.1744 4252 

90.9713 4699 

ll 

81.7576 6862 

85.3043 8845 

68.0461 6685 

92.9947 7464 

64 

89.3706 5214 

87.0508 0185 

80.9366 4882 

95.0409 6586 

WU 

84.8861 3353 

88.8124 8836 

82.8460 1531 

97.1101 7672 

■9 

86.6336 0453 

80.5886 8571 

84.7744 7546 

99.2026 6621 

67 

86.2833 5657 

82.3822 6476 

96.7222 2021 

101.3186 9621 

68 

88.8454 8174 

84.1806 0857 

69.6684 4242 

109.4585 3154 

68 

81.6200 7285 

86.0147 7741 

100.6763 3684 

103.6224 4002 

70 

83.3072 2340 

87.8548 0671 

102.6831 0021 

107.6106 9247 

71 

85.0070 2758 

88.7111 3714 

104.7088 3121 

110.0235 6276 

72 

86.7185 8028 

101.5836 0858 

106.7570 3052 

112.2613 2784 

73 

88.4448 7714 

103.4724 6616 

108.8246 0083 

114.5242 6778 

74 

100.1833 1446 

105.3778 5025 

110.8128 4684 

116.8126 6579 

75 

101.8346 8832 

107.2888 0644 

113.0219 7530 

119.1268 0828 

78 

103.6881 8848 

108.2387 6063 

115.1521 8506 

121.4669 8487 

77 

105.4768 4948 

111.1846 1886 

117.3037 1701 

123.8334 8845 

78 

107.2680 2058 

113.1675 7268 

119.4767 5418 

126.2266 1320 

79 

108.0725 3072 

115.1577 8814 

121.6715 2172 

126.6466 6462 

80 

110.8805 7470 

117.1654 1880 

123.8862 3694 

131.0939 3960 


112.7222 5401 

118.1806 1722 

126.1271 1831 

133.5687 4642 

Mi 

114.5676 7081 

121.2335 3512 

128.3883 9050 

136.0713 9481 

83 

116.4268 2845 

123.2843 2855 

130.6722 7440 

136.6021 9801 

84 

118.3001 3041 

125.3731 5383 

132.8789 9715 

141.1614 7279 


120.1873 8138 

127.4701 6803 

135.3067 8712 

143.7485 3930 


122.0687 8675 

128.5855 3301 

137.6618 7499 

146.3667 2162 


124.0044 5269 

131.7184 0642 

140.0364 9374 

149.0139 4724 

■*] 

125.8344 8604 

133.8718 5123 

142.4388 7968 

151.6897 4739 


127.8788 8468 

136.0433 3080 

144.8632 6746 

154.3962 5705 


128.8380 8715 

136.2997 0884 

147.3119 0014 

157.1332 1494 

91 

131.8118 7280 

140.4432 5481 

149.7830 1914 

159.9009 6361 

M3 

133.6004 6165 

142.6721 3338 

152.2828 6933 

162.6998 4945 


135.8038 6531 

144.8205 1455 

154.8036 9803 

165.5302 2278 

Ed 

137.8224 8505 

147.1885 6806 

157.3997 5501 

168.9924 9776 


138.8561 6377 

148.4764 6803 

159.9272 9256 

171.2868 5269 

■9 

141.8050 8488 

151.7843 8813 

162.5265 6545 

174.2138 2978 

97 

143.8683 7313 

154.1125 0153 

165.1516 3114 

177.1737 3537 

■M3 

146.0481 4343 

158.4608 8582 

167.8033 4945 

180.1669 3989 

iEl 

148.1445 1201 

158.6300 1855 

170.4813 8294 

183.1938 1796 

100 


395 
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Amount of 1 per Period at Compound Interest 


n 

h% 


1% 

1*6% 

n 

101 

150.2555 9585 

161 2197 8222 

173.1861 9877 

186.2547 4842 

101 

102 

152.3825 1281 

163.6304 5532 

175.9180 5874 

189.3501 1434 

102 

103 

154.5253 8166 

166.0622 2180 

178.6772 3933 

192.4803 0312 

103 

104 

156.6843 2202 

168.5122 6624 

181.4640 1172 

195.6457 0653 

104 

105 

158.8594 5444 

170.9897 7482 

184.2786 5184 

198.8467 2073 

105 

106 

161.0509 0035 

173.4859 3535 

187.1214 3836 

202.0837 4634 

106 

107 

163.2587 8210 

176.0039 3728 

189.9926 5274 

205.3571 8849 

107 

108 

165.4832 2296 

178.5439 7174 

192.8925 7927 

208.6674 5686 


109 

167.7243 4714 

181.1062 3149 

195.6215 0506 

212.0149 6575 

109 

110 

169.9822 7974 

183.6909 1101 

198.7797 2011 

215.4001 3411 

110 

111 

172.2571 4684 

186.2982 0648 

201.7675 1731 

216.8233 8562 

111 

112 

174.5490 7544 

188.9283 1579 

204.7851 9248 

222.2851 4871 

112 

113 

176.8581 9351 

191.5814 3855 

207.8330 4441 

225.7858 5683 

113 

114 

179.1846 2996 

194.2577 7614 

210.9113 7485 

229.3259 4752 

114 

IIS 

181.5285 1468 

196.9575 3168 

214.0204 8860 

232.9058 6443 

115 

116 

183.8899 7854 

199.6809 1009 

217.1606 9349 

236.5260 5540 

116 

117 

186.2691 5336 

202.4281 1805 

220.3323 0042 

240.1869 7352 

117 

116 

188.6661 7203 

205.1993 6408 

223.5356 2343 

243.8890 7698 

116 

119 

191.0811 6832 

207.9948 5852 

226.7709 7966 

247.6328 2909 

119 

120 

193.5142 7708 

210.8148 1353 

230.0386 8946 

251.4186 9842 

120 

121 

195.9656 3416 

213.6594 4315 

233.3390 7635 

255.2471 5878 

121 

122 

196.4353 7642 

216.5289 6328 

236.6724 6712 

259.1186 8931 

122 

123 

200.9236 4174 

219.4235 9170 

240.0391 9179 

263.0337 7457 

123 

124 

203.4305 6905 

222.3435 4813 

243.4395 8370 

266.9929 0453 

124 

125 

205.9562 9832 

225.2890 5418 

246.8739 7954 

270.9965 7471 

125 

126 

208.5009 7056 

228.2603 3340 

250.3427 1934 

275.0452 8617 

126 

127 

211.0647 2784 

231.2576 1132 

253.8461 4653 

279.1395 4564 

127 

128 

213.6477 1330 

234.2611 1542 

257.3846 0800 

283.2798 6553 

128 

129 

216.2500 7115 

237.3310 7518 

260.9584 5408 

287.4667 6402 

129 

130 

218.8719 4666 

240.4077 2209 

264.5680 3862 

291.7007 6511 

130 

131 

221.5134 8628 

243.5112 8965 

268.2137 1900 

295.9823 9872 

131 

132 

224.1748 3743 

246.6420 1344 

271.8958 5619 

300.3122 0071 

132 

133 

226.8561 4871 

249.8001 3106 

275.6148 1475 

304.6907 1296 

133 

134 

229.5575 6982 

252.9858 8220 

279.3709 6290 

309.1184 8349 

134 

135 

232.2792 5160 

256.1995 0867 

283.1646 7253 

313.5960 6643 

135 

136 

235.0213 4598 

259.4412 5437 

286.9963 1926 

318.1240 2217 

136 

137 

237.7840 0608 

262.7113 6535 

290.8662 8245 

322.7029 1742 

137 

138 

240.5673 8612 

266.0100 8980 

294.7749 4527 

327.3333 2524 

138 

139 

243.3716 4152 

269.3376 7808 

298.7226 9473 

332.0158 2515 

139 

140 

246.1969 2883 

272.6943 8276 

302.7099 2167 

336.7510 0318 

140 

141 

249.0434 0580 

276.0804 5861 

306.7370 2089 

341.5394 5197 

141 

142 

251.9112 3134 

279.4961 6263 

310.8043 9110 

346.3817 7081 

142 

143 

254.8005 6556 

282.9417 5405 

314.9124 3501 

331.2785 6573 

143 

144 

257.7115 6982 

286.4174 9440 

319.0615 5936 

356.2304 4959 

144 

145 

260.6444 0659 

289.9236 4747 

323.2521 7495 

361.2380 4215 

145 

146 

263.5992 3964 

293.4604 7939 

327.4846 9670 

366.3019 7012 

146 

147 

266.5762 3394 

297.0282 5858 

331.7595 4367 

371.4228 6729 

147 

148 

269.5755 5569 

300.6272 5585 

336.0771 3911 

376.6013 7454 

148 

149 

272.5973 7236 

304.2577 4433 

340.4379 1050 

381.8381 4001 

149 

150 

275.6418 5265 

307.9199 9960 

344.8422 8960 

367.1338 1908 

150 
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Amount of 1 per Period at Compound Interest V 

•si* = l(i + 0" -1]/< 


1 

%% 

\7c 

1% 

l*% 

D 


276.7091 6655 

311.6142 9959 

349.2907 1250 

392.4690 7455 

i 

191 


281.7994 8530 

315.3409 2472 

353.7836 1962 

397.9045 7664 

152 


284.9129 8144 

319.1001 5781 

358.3214 5582 

403.3810 0312 

153 

1S4 

266.0496 2660 

322.6922 6419 

362.9046 7036 

406.9190 3941 

154 

155 

291.2102 0251 

326.7175 9167 

367.5337 1708 

414.5193 7860 

155 

156 

294.3942 7903 

330.5763 7060 

372.2090 5425 

420.1927 2161 

156 

157 

297.6022 3613 

334.4889 1384 

376.9311 4480 

425.9097 7723 

157 

mi 

300.6342 5290 

338.3955 1684 

381.7004 5624 

431.7012 6222 

159 

wrm 

304.0905 0979 

342.3564 7761 

366.5174 6081 

437.5579 0142 

159 

160 

307.3711 8862 

346 3520 9676 

391.3826 3541 

443.4604 2781 

160 

161 

310.6764 7253 

350.3826 7764 

396.2964 6177 

449.4695 8283 

161 

162 

314.0065 4606 

354.4485 2607 

401.2594 2639 

455.5261 1543 

162 

163 

317.3615 9517 

358.5499 5067 

406.2720 2065 

481.6507 8423 

163 

164 

320.7418 0714 

362.6872 6274 

411.3347 4096 

467.8443 5555 

164 

165 

324.1473 7069 

366.8607 7629 

416.4480 8826 

474.1076 0455 

165 

166 

327.5784 7397 

371.0708 0608 

421.6125 6915 

480.4413 1510 

166 

167 

331.0353 1454 

375.3176 7765 

426.8286 9484 

486.8462 7990 

167 

166 

334.5160 7940 

379.6017 0733 

432.0969 8179 

493.3233 0055 

168 

169 

338.0269 6499 

383.9232 2227 

437.4179 5161 

499.8731 8768 

169 

170 

341.5621 6723 

368.2825 5046 

442.7921 3112 

506.4967 6104 

170 

171 

345.1236 8349 

392.6600 2278 

448.2200 5243 

513.1948 4980 

171 

172 

348.7123 1261 

397.1159 7298 

453.7022 5296 

519.9682 9166 

172 

173 

352.3276 5496 

401.5907 3774 

459.2392 7549 

526.8179 3494 

173 

174 

355.6701 1237 

406.1046 5670 

464.6316 6824 

533.7446 3671 

174 

175 

359.6398 8821 

410.6560 7245 

470.4799 8492 

540.7492 6387 

175 

176 

363.3371 8737 

415.2513 3058 

476.1847 8477 

547.8326 9309 

176 

177 

367.0622 1628 

419.8847 7972 

481.9466 3262 

554.9958 1089 

177 

176 

370.8151 8290 

424.5587 7154 

467.7660 9895 

562.2395 1376 

178 

179 

374.5962 9677 

429.2736 6080 

493.6437 5994 

569.5647 0829 

179 

160 

378.4057 6900 

434.0298 0533 

499.5801 9754 

576.9723 1126 

180 

161 

382.2438 1226 

438.8275 6612 

505.5759 9951 

584.4632 4976 

181 

162 

386.1106 4086 

443.6673 0733 

511.6317 5951 

592.0384 6132 

162 

163 

390.0064 7066 

448.5493 9627 

517.7480 7710 

599.6988 9401 

183 

184 

393.9315 1919 

453.4742 0346 

523.9255 5787 

607.4455 0657 

194 

185 

397.8860 0559 

459.4421 0276 

530.1648 1345 

615.2792 6952 

185 

166 

401.8701 5063 

463.4534 7116 

536.4664 6tS9 

623.2011 6029 

196 

187 

405.8841 7676 

468.5086 8904 

542.6311 2820 

631.2121 7334 

187 

166 

409.9283 0808 

473.6081 4007 

549.2594 3746 

639.3133 1029 

196 

169 

414.0027 7039 

478.7522 1129 

555.7520 3184 

647.5055 8503 

189 

190 

418.1077 9117 

483.9412 9314 

562.3095 5216 

655.7900 2286 

190 

191 

422.2435 9961 

489.1757 7946 

568.9326 4768 

684.1676 6062 

191 

192 

428.4104 2660 

494.4560 6753 

575.6219 7415 

672.6395 4680 

192 

193 

430.8085 0480 

499.7823 5812 

582.3781 9390 

681.2087 4170 

193 

194 

434.6360 6859 

505.1556 5850 

589.2019 7584 

689.9703 1755 

194 

195 

439.0993 5410 

510.5757 6749 

596.0939 9559 

698.6313 5862 

195 


443.3925 9926 

516.0433 0545 

603.0549 3555 

707.4909 6140 

196 

197 

447.7180 4375 

521.5586 6437 

610.0654 8490 

716.4502 3472 

197 


452.0759 2908 

527.1223 2286 

817.1863 3978 

725.5102 9966 

196 

199 

456.4664 9655 

532.7346 4319 

624.3582 0315 

734.6722 9073 

199 

200 

460.8699 9729 

539.3960 7131 

631.6017 8518 

743.9373 5401 

200 
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V 


Amount of 1 per Period at Compound Interest 

«n=[(l + 0"-i)/i 


n 

\\% 

1\% 

1 H% 

1%% 

t 

1.0000 0000 

1.0000 oooo 

1.0000 oooo 

1.0000 oooo 


2.0123 0000 

2.0137 3000 

2.0150 0000 

2.0173 OOOO 


3.0378 3623 

3.0414 3906 

3.0452 2300 

3.0528 0625 


4.0738 2693 

4.0832 5885 

4.0909 0338 

4.1062 3036 


3.1263 7229 

3.1394 0388 

5.1522 6693 

3.1760 6939 


6.1906 3444 

6.2100 7046 

6.2293 3093 

6.2667 0596 

Si 

7.2680 3762 

7.2954 5883 

7.3229 9419 

7.3784 0831 

-H 

8.3588 8809 

6.3937 7149 

8.4328 3911 

8.5073 3045 


9.4633 7420 

9.3112 1335 

9.3593 3169 

9.6564 1224 

10 

10.3816 6637 

10.6419 9233 

10.7027 2167 

10.6233 9945 

11 

11.7139 3720 

11.7883 1993 

11.8632 6249 

12.0148 4394 

12 

12.8603 6142 

12.9304 0933 

13.0412 1143 

13.2231 0371 

13 

14.0211 1594 

14.1284 7745 

14.2368 2960 

14.4565 4303 

14 

13.1963 7988 

13.3227 4402 

18.4803 8203 

15.7095 3253 

13 

16.3863 3463 

16.3334 3173 

16.8821 3779 

16.9844 4935 

13 

17.3911 6382 

17.7807 6644 

17.9323 6984 

18.2816 7721 

17 

18.8110 3336 

19.0049 7697 

19.2013 5339 

19.6016 0636 

18 

20.0461 9133 

20.2662 9341 

20.4893 7572 

20.9446 3468 

13 

21.2967 6893 

21.5449 3697 

21.7967 1636 

22.3111 6378 

20 

22.5629 7834 

22.8412 0013 

23.1236 6710 

23.7016 1119 

21 

23.8430 1377 

24.1352 6683 

24.4703 2211 

25.1163 8936 

22 

25.1430 7847 

25.4874 0133 

23.9373 7994 

26.5559 2620 

23 

26.4373 6693 

26.8378 3332 

27.2251 4364 

28.0206 5490 

24 

27.7880 8403 

28.2068 7380 

28.6333 2080 

29.5110 1637 

Eg 

29.1354 3306 

29.5947 1832 

30.0630 2361 

31.0274 5915 


30.4996 2802 

31.0016 4369 

31.5139 6896 

32.3704 3969 

27 

31.8808 7337 

32.4279 1832 

32.9866 7950 

34.1404 2238 

E] 

33.2793 8429 

33.8738 0220 

34.4814 7667 

35.7378 7977 

El 

34.6953 7639 

35.3395 6698 

35.9987 0093 

37.3632 9267 

30 

36.1290 6890 

36.8254 8602 

37.3386 8137 

39.0171 5029 

31 

37.5606 8216 

38.3318 3846 

39.1017 6159 

40.6999 5042 

32 

39.0504 4069 

39.8388 9921 

40.6882 8801 

42.4121 9935 

33 

40.3385 7120 

41.4069 3907 

42.2986 1233 

44.1544 1305 

34 

42.0433 0334 

42.9763 0476 

43.9330 9132 

45.9271 1527 

El 

43.5708 6963 

44.5672 2695 

43.5920 8789 

47.7308 3979 


43.1133 0330 

46.1800 2835 

47.2739 6921 

49.5661 2949 

37 

46.6794 4932 

47.8150 0374 

48.9851 0674 

51.4335 3675 

mm 

48.2926 4243 

49.4724 6004 

30.7198 8338 

33.3336 2365 


49.8862 2921 

51.1527 0636 

82.4606 6366 

55.2669 6206 

40 

51.4895 3708 

52.8360 3808 

54.2678 9391 

57.2341 3390 

41 

53.1331 7654 

54.5828 2683 

86.0919 1232 

59.2337 3124 

42 

34.7973 4123 

56.3333 4072 

37.9231 4100 

61.2723 5654 

43 

56.4823 0801 

58.1079 2415 

39.7919 8912 

63.3446 2279 

44 

58.1883 3687 

59.9069 0811 

61.8898 6794 

65.4831 5367 

43 

59.9156 9108 

61.7306 2810 

63.6142 0096 

67.5983 8386 

43 

61.6646 3721 

63.3794 2423 

65.5684 1398 

69.7913 5908 

47 

63.4354 4318 

63.4536 4131 

67.5319 4016 

72.0027 3837 

E3 

63.2283 8824 

67.3536 2888 

69.5652 1929 

74.2627 8425 

O 

67.0437 4310 

69.2797 4128 

71.6086 9788 

76.5623 8296 

90 

68.8817 8989 

71.2323 3772 

73.6828 2804 

76.9022 2468 
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Amount of 1 per Period at Compound Interest V 


»SU= [(1 + 1)"- l]/i 


ik% 

ih% 

1*9% 

1%% 

B 

70.7421 1226 

73.2117 8237 

78.7880 7046 

81.2830 1361 

51 

72.6270 9741 

75.2184 4437 

77.9248 9152 

83.7054 6635 

52 

74.5349 3613 

77.2525 9798 

80.0937 6489 

86.1703 1201 

53 

76.4666 2283 

79.3149 2258 

82.2951 7136 

88.6782 9247 

54 

70.4224 5562 

81.4055 0277 

84.5295 9893 

91.2301 6259 

Efl 

80.4027 3631 

83.5248 2843 

86.7975 4292 

93.6266 9043 

HI 

82.4077 7052 

85.6732 9482 

89.0995 0606 

96.4686 5752 

57 

64.4378 6763 

87.8513 0262 

91.4359 9865 

99.1568 5902 

El 

86.4933 4099 

90.0592 5804 

93.8075 3863 

101.8921 0405 

Efl 

88.5745 0776 

92.2975 7283 

96.2146 5171 

104.6752 1588 

U 

90.6816 8910 

94.5666 6446 

98.6578 7149 

107.5070 3215 

61 

92.8152 1022 

96.8669 5610 

101.1377 3956 

110.3884 0522 

62 

94.9754 0034 

99.1988 7674 

103.6548 0565 

113.3202 0231 

63 

97.1625 9285 

101.5626 6130 

106.2096 2774 

116.3033 0585 

64 

99.3771 2526 

103.9593 5064 

108.8027 7215 

119.3386 1370 

H 

101.6193 3933 

106.3887 9171 

111.4346 1374 

122.4270 3944 


103.8895 8107 

108.8516 3760 

114.1063 3594 

12&S695 1263 

67 

106.1882 0083 

111.3483 4761 

116.8179 3098 

128.7669 7910 

E1 

108.5155 5334 

113.9793 8739 

119.5701 9995 

132.0204 0124 

O 

110.8719 9776 

1 16.4452 2897 

122.3637 5295 

135.3307 5826 

70 

113.2378 9773 

119.0463 5087 

125.1992 0924 

138.6990 4653 

71 

115.6736 2145 

121.6832 3819 

128.0771 9738 

142.1262 7984 

72 

118.1195 4172 

124.3563 8272 

130.9983 5534 

145.6134 8974 

73 

120.5960 3599 

127.0662 8298 

133.9633 3067 

149.1617 2581 

74 

123.1034 8644 

129.8134 4437 

136.9727 8063 

152.7720 5601 

75 

125.6422 8002 

132.5983 7923 

140.0273 7234 

156.4455 6699 

76 

128.2128 0852 

135.4216 0695 

143.1277 8292 

160.1833 6441 

77 

130.8154 6863 

138.2836 5404 

146.2746 9967 

163.9865 7329 

78 

133.4506 6199 

141.1850 5429 

149.4688 2016 

167.8563 3832 

79 

136.1187 9526 

144.1263 4878 

152.7108 5247 

171.7938 2424 

80 

138.8202 8020 

147.1080 8608 

156.0015 1525 

175.8002 1617 

El 

141.5555 3370 

150.1308 2226 

159.3415 3798 

179.8767 1995 

Efl 

144.3249 7787 

153.1951 2107 

162.7316 6105 

184.0245 6255 

83 

147.1290 4010 

156.3015 5396 

166.1726 3597 

188.2449 9239 

84 

149.9681 5310 

159.4507 0035 

169.6652 2551 

192.5392 7976 

65 

152.8427 5501 

162.6431 4748 

173.2102 0389 

196.9087 1716 

86 

155.7532 8945 

165.8794 9076 

176.8083 5695 

201.3546 1971 

87 

158.7002 0557 

169.1603 3375 

180.4604 8230 

205.8783 2555 

El 

161.6639 5814 

172.4862 8834 

184.1673 8954 

210.4811 9625 

Kl 

164.7050 0762 

175.8579 7481 

187.9299 0038 

215.1646 1718 

u 

167.7638 2021 

179.2760 2196 

191.7488 4889 

219.9299 9798 

91 

170.8608 6796 

182.7410 6726 

195.6250 6162 

224.7787 7295 

92 

173.9966 2881 

186.2537 5694 

199.5594 5784 

229.7124 0148 

93 

177.1715 8667 

189.8147 4610 

203.5528 4971 

234.7323 6850 

94 

180.3862 3151 

193.4246 9886 

207.6061 4246 

239.8401 8495 

95 

183.6410 5940 

197.0842 8847 

211.7202 3459 

245.0373 8819 

n 

186.9365 7264 

200.7941 9743 

215.8960 3811 

250.3255 4248 

97 

190.2732 7980 

204.5551 1765 

220.1344 7868 

255.7062 3947 

El 

193.6516 9580 

208.3677 5051 

224.4364 9586 

261.1810 9866 

Efl 

197.0723 4200 

212.2328 0709 

228.8030 4330 

2*6.7517 6709 
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Amount of 1 per Period at Compound Interest 

■=> = [(1 + 0" - u /# 


71 

2% 

2*% 

2*9% 


n 

< 

1.0000 0000 

1.0000 0000 

1.0000 0000 

1.0000 oooo 

i 

2 

2.0200 0000 

2.0225 0000 

2.0250 0000 

2.0275 OOOO 


3 

3.0604 0000 

3.0680 0625 

3.0756 2500 

3.0832 5625 



4.1216 0800 

4.1370 3639 

4.1525 1563 

4.1680 4560 


|1 

5.2040 4016 

5.2301 1971 

5.2563 2852 

5.2826 6706 

5 

B 

6.3081 2098 

6.3477 9740 

8.3877 3673 

6.4279 4040 

■ 

mm 

7.4342 8338 

7.4906 2264 

7.3474 3013 

7.6047 0876 

H 

■9 

8.5829 6905 

8.6591 6186 

8.7361 1590 

8.8138 3825 

ml 

2] 

9.7546 2843 

9.8539 9300 

9.9545 1880 

10.0562 1880 


10 

10.9497 2100 

11.0757 0784 

11.2033 8177 

11.3327 6482 

10 

11 

12.1687 1542 

12.3249 1127 

12.4834 6631 

12.6444 1585 

11 

12 

13.4120 8973 

13.6022 2177 

13.7955 5297 

13.9921 3729 

12 

13 

14.6803 3152 

14.9062 7176 

15.1404 4179 

15.3769 2107 

13 

14 

15.9739 3815 

16.2437 0788 

16.5189 5284 

16.7997 8639 

14 

13 

17.2934 1692 

17.6091 9130 

17.9319 2666 

16.2617 8052 

15 

16 

18.6392 8525 

19.0053 9811 

19.3802 2483 

19.7639 7948 

16 

17 

20.0120 7096 

20.4330 1957 

20.8647 3045 

21.3074 8692 

17 

18 

21.4123 1238 

21.8927 8251 

22.3863 4871 

22.8934 4487 

18 

19 

22.8405 5863 

23.3853 4966 

23.9460 0743 

24.5230 1460 

19 

20 

24.2973 6980 

24.91 15 2003 

25.5446 5761 

26.1973 9750 

20 

21 

25.7833 1719 

26.4720 2923 

27.1832 7405 

27.9178 2593 

21 

22 

27.2989 8354 

28.0676 4989 

28.8628 5590 

29.6855 6615 

22 

23 

28.6449 6321 

29.6991 7201 

30.5844 2730 

31.5019 1921 

23 

24 

30.4218 6247 

31.3674 0338 

32.3490 3798 

33.3682 2199 

24 

23 

32.0302 9972 

33.0731 6996 

34.1577 6393 

35.2858 4810 

25 

26 

33.6709 0572 

34.8173 1628 

36.0117 0803 

37.2562 0892 

26 

27 

35.3443 2383 

36.6007 0590 

37.9120 0073 

39.2807 5467 

27 

28 

37.0512 1031 

38.4242 2178 

39.8598 0073 

41.3609 7542 

28 

29 

38.7922 3451 

40.2887 6677 

41.8562 9577 

43.4984 0224 

29 

30 

40.5680 7921 

42.1952 6402 

43.9027 0316 

45.6946 0830 

30 

31 

42.3794 4079 

44.1446 5746 

46.0002 7074 

47.9512 1003 

31 

32 

44.2270 2961 

46.1379 1226 

48.1502 7751 

50.2698 6831 

32 

33 

46.1115 7020 

48.1760 1528 

50.3540 3445 

52.6522 8969 

33 

34 

48.0338 0160 

50.2599 7563 

52.6128 8531 

55.1002 2765 

34 

35 

49.9944 7763 

52.3908 2508 

54.9282 0744 

57.6154 8391 

35 

36 

51.9943 6719 

54.5696 1864 

57.3014 1263 

60.1999 0972 

m 

37 

54.0342 5453 

56.7974 3506 

59.7339 4794 

62.8554 0724 

37 

38 

56.1149 3962 

59.0753 7735 

62.2272 9664 

65.5839 3094 

38 


58.2372 3841 

61.4045 7334 

64.7829 7906 

68.3674 8904 

39 

40 

60.4019 8318 

63.7661 7624 

67.4025 5354 

71.2681 4499 

D 

41 

62.6100 2284 

66.2213 6521 

70.0876 1737 

74.2280 1898 

41 

42 

64.8622 2330 

68.7113 4592 

72.8398 0781 

77.2692 8950 

42 

43 

67.1594 6777 

71.2573 5121 

75.6608 0300 

80.3941 9496 

43 

44 

69.5026 5712 

73.8606 4161 

78.5523 2308 

83.6050 3532 

44 

43 

71.8927 1027 

76.5225 0605 

61.5161 3116 

86.9041 7379 

45 

46 

74.3305 6447 

79.2442 6243 

64.5540 3443 

90.2940 3657 

46 

47 

76.8171 7576 

82.0272 5834 

87.6678 8530 

93.7771 2463 

47 

48 

79.3535 1927 

84.8728 7165 

90.8595 8243 

97.3559 9556 

48 

49 

81.9405 8966 

87.7825 1126 

94.1310 7199 

101.0332 8544 

49 


04.9794 0145 

90.7576 1776 

97.4843 4879 

104.8117 0079 

M 
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Amount of 1 per Period at Compound Interest 


2% 

2\% 

2H% 

2\% 

n 





87.2709 9948 
90.0164 0927 
92.8167 3746 
95.6730 7221 
98.5865 3365 

101.5582 6432 
104.5694 2961 
107.6812 1820 
110.8348 4257 
114.0515 3942 

117.3329 7021 
120.6792 2161 
124.0928 0604 
127.5746 6216 
131.1261 5541 

134.7486 7852 
138.4436 5209 
142.2125 2513 
146.0967 7563 
149.9779 1114 

153.9774 6937 
158.0570 1875 
162.2181 5913 
166.4625 2231 
170.7917 7276 

175.2076 0821 
179.7117 6038 
184.3059 9558 
188.9921 1549 
193.7719 5780 

198.8473 9696 
203.6203 4490 
206.6927 5180 
213.8666 0683 
219.1439 3897 

224.5268 1775 
230.0173 5411 
235.6177 0119 
241.3300 5521 
247.1966 9632 

293.0997 8944 
259.1617 8523 
265.3450 2094 
271.6519 2135 
278.0649 5978 

284.6466 9898 
291.3395 9216 
296.1663 8400 
305.1297 1168 
312.2323 0991 


93.7996 6416 
96.9101 5661 
100.0906 3513 
103.3426 7442 
106.6678 8460 

110.0679 1200 
113.5444 4002 
117.0991 8992 
120.7339 2169 
124.4504 3493 

128.2909 6972 
132.1362 0754 
136.1092 7221 
140.1717 3083 
144.3255 9477 

148.5729 2066 
152.9158 1137 
157.3564 1713 
161.8869 3691 
166.5396 1758 

171.2867 5898 
176.1407 1106 
181.1038 7705 
186.1787 1429 
181.3677 3536 

186.6735 0941 
202.0986 6337 
207.6458 8329 
213.3179 1567 
219.1175 6877 

225.0477 1407 
231.1112 8763 
237.3112 9160 
243.6507 9567 
250.1329 3857 

256.7609 2969 
263.5380 5060 
270.4676 5674 
277.5531 7902 
284.7981 2555 

292.2060 8337 
299.7807 2025 
307.5257 6645 
315.4451 1665 
323.5426 3177 

331.8223 4099 
340.2883 4366 
348.9448 3139 
357.7960 9010 
366.8469 0213 


100.9214 5751 
104.4444 9395 
108.0556 0629 
111.7569 9645 
115.5509 2136 

119.4396 9440 
123.4256 8676 
127.5113 2893 
131.6991 1215 
135.9915 8995 

140.3813 7970 
144.9011 6419 
149.5236 9330 
154.2617 8563 
159.1183 3027 

164.0962 8853 
169.1986 9574 
174.4286 6314 
179.7893 7971 
185.2841 1421 

190.9162 1706 
196.6891 2249 
202.6063 5055 
208.6715 0931 
214.8882 9705 

221.2605 0447 
227.7920 1709 
234.4668 1751 
241.3489 8795 
248.3827 1265 

255.5922 8047 
262.9620 8748 
270.5566 3966 
278.3205 5566 
286.2785 6955 

294.4355 3379 
302.7964 2213 
311.3663 3268 
320.1504 9100 
329.1542 5328 

338.3831 0961 
347.8426 8735 
357.5387 5453 
367.4772 2339 
377.6641 5396 

388.1057 5783 
398.8084 0177 
409.7786 1182 
421.0230 7711 
432.5486 5404 


108.6940 2256 
112.6831 0818 
116.7818 9365 
120.9933 9573 
125.3207 1411 

129.7670 3375 
134.3356 2716 
139.0298 5692 
143.8531 7799 
148.8091 4038 

153.9013 9174 
159.1336 8002 
164.5098 5622 
170.0338 7726 
175.7098 0889 

181.5418 2863 
187.5342 2892 
193.6914 2021 
200.0179 3427 
206.5184 2746 

213.1976 6422 
220.0606 2054 
227.1122 8760 
234.3578 7551 
241.8027 1709 

249.4522 9181 
257.3122 2983 
265.3883 1 615 
273.6864 9465 
282.2128 7345 

290.9737 2747 
299.9755 0498 
309.2246 3137 
318.7285 1423 
328.4935 4837 

336.5271 2095 
348.8366 1678 
359.4296 2374 
370.3139 3839 
381.4975 7170 

392.9887 5492 
404.7959 4568 
416.9278 3418 
429.3933 4962 
442.2016 6674 

455.3622 1257 
466.8846 7342 
482.7790 0194 
497.0854 2449 
511.7244 4867 
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Amount of 1 per Period at Compound Interest 







1.0000 0000 
2.0300 0000 
3.090B 0000 
4.1836 2700 
5.3091 3581 

6.4684 0888 

7.6624 6218 
6.8923 3603 
10.1591 0615 
11.4636 7931 

12.8077 9389 
14.1920 2956 
15.6177 9045 
17.0863 2416 
18.3989 1389 

20.1568 8130 
21.7615 6774 
23.4144 3537 
25.1168 6844 
26.8703 7449 

28.6764 8572 
30.5367 8030 
32.4528 8370 
34.4264 7022 
36.4592 6432 

38.5530 4225 
40.7096 3352 
42.9309 2252 
45.2188 5020 
47.5754 1571 

50.0026 7818 
52.5027 5852 
55.0778 4128 
57.7301 7652 
60.4620 8181 

63.2759 4427 
66.1742 2259 
69.1594 4927 
72.2342 3275 
75.4012 5973 

78.6632 9753 
82.0231 9645 
85.4838 9234 
89.0484 0911 
92.7198 6139 

96.5014 5723 
100.3965 0095 
104.4083 9598 
106.5406 4785 
112.7968 6729 


3H% 

4% 


1.0000 

0000 

1.0000 0000 

1.0000 0000 

2.0330 0000 

2.0400 0000 

2.0450 0000 

3.1062 

2500 

3.1216 0000 

3.1370 

2500 

4.2149 

4288 

4.2484 8400 

4.2781 

9113 

5.3624 

6588 

5.4163 2256 

5.4707 0973 

6.5501 

5218 

6.6329 7540 

6.7168 6166 

7.7794 

0751 

7.8982 9446 

6.0191 

5179 

9.0516 

8677 

9.2142 2626 

9.3800 

1362 

10.3684 9581 

10.5827 9531 

10.8021 

1423 

11.7313 9316 

12.0061 0712 

12.2882 0937 

13.1419 

9192 

13.4863 5141 

13.8411 

7879 

14.6019 6164 

15.0236 0546 

15.4640 

3184 

16.1130 3030 

16.6268 3768 

17.1599 

1327 

17.6769 

8636 

16.2919 1119 

18.9321 

0937 

19.2956 

8088 

20.0235 8764 

20.7840 

5429 

20.9710 2971 

21.8245 3114 

22.7193 

3673 

22.7050 

1375 

23.6975 1239 

24.7417 

0689 

24.4996 

9130 

25.6454 1288 

26.8550 

8370 

26.3571 

8050 

27.6712 2940 

29.0635 

6246 

28.2796 8181 

29.7780 7858 

31.3714 

2277 

30.2694 

7068 

31.9692 0172 

33.7831 

3680 

32.3289 

0215 

34.2479 6979 

36.3033 

7793 

34.4604 

1373 

36.6176 6658 

38.9370 

2996 

36.6665 2821 

39.0826 0412 

41.6891 

9631 

38.9498 5669 

41.6459 0829 

44.5652 

1015 

4T.3131 

0188 

44.3117 4462 

47.5706 

4460 

43.7590 

6024 

47.0842 1440 

50.7113 

2361 

46.2906 2734 

49.9675 8298 

53.9933 

3317 

48.9107 

9930 

52.9662 8630 

57.4230 

3316 

51.6226 

7728 

56.0849 3775 

61.0070 

6966 

54.4294 

7098 

59.3283 3526 

64.7523 

8779 

57.3345 

0247 

62.7014 6867 

68.6662 

4524 

60.3412 

1005 

66.2095 2742 

72.7562 

2628 

63.4531 

5240 

69.8579 0831 

77.0302 5646 

66.6740 

1274 

73.6522 2486 

81.4966 

1800 

70.0076 

0318 

77.5983 1385 

86.1639 

6581 

73.4578 

6930 

81.7022 4640 

91.0413 

4427 

77.0288 9472 

85.9703 3626 

96.1382 

0476 

80.7249 

0604 

90.4091 4971 

101.4644 

2396 

84.5502 

7775 

95.0255 1570 

107.0303 

2306 

88.3095 3747 

99.8265 3633 

112*8466 8760 

92.6073 

7128 

104.8195 9778 

118.9247 8654 

96.8486 

2928 

110.0123 8169 

125.2764 

0402 

101.2383 

3130 1 

115.4128 7696 

131.9138 

4220 

105.7816 7290 

121.0293 9204 

138.8499 

6510 

110.4840 3145 

126.8705 6772 

146.0962 

1353 

115.3509 

7255 

132.9453 9043 

153.6726 

3314 

120.3862 

5659 

139.2632 0604 

181.5879 

0163 

125.6018 4557 

145.8337 3429 

169.8593 

5720 

130.9979 

1016 

152.6670 8366 

178.5030 2828 
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Amount of 1 per Period at Compound Interest 

*li= [(1 + «•)"-!]/< 


D 

3% 

3*% 

4% 

61 

117.1807 7331 

136.5628 3702 

159.7737 6700 

52 

121.6961 9651 

142.3632 3631 

167.1647 1768 

S3 

126.3470 6240 

140.3459 4950 

174.0513 0639 

54 

131.1374 9408 

154.5360 5702 

182.0453 5065 

55 

136.0716 1972 

160.9468 8984 

191.1591 7299 

56 

141.1537 6831 

167.5800 3099 

199.8055 3991 

57 

146.3083 8136 

174.4453 3207 

208.7977 6151 

58 

151.7800 3280 

181.5509 1869 

210.1496 7197 

59 

157.3334 3379 

188.9052 0085 

227.8756 5805 

60 

163.0534 3660 

196.5168 6280 

237.9906 0520 

61 

160.9450 3991 

204.3949 7378 

246.5103 1261 

62 

175.0133 9110 

212.5487 9786 

259.4507 2511 

63 

101.2637 9204 

220.9880 0579 

270.8287 5412 

64 

187.7017 0662 

229.7225 0599 

282.6619 0428 

65 

194.3327 5762 

230.7628 7650 

294.9683 8045 

68 

201.1627 4055 

248.1195 7716 

307.7671 1507 

67 

208.1976 2277 

257.8037 6238 

321.0778 0030 

68 

215.4435 5145 

267.8268 9406 

334.9209 1231 

69 

222.9068 5800 

278.2008 3535 

349.3177 4880 

70 

230.5940 6374 

288.9378 6459 

364.2904 5876 

71 

238.5118 6565 

300.0506 8965 

379.8620 7711 

72 

246.6672 4222 

311.5524 6400 

396.0565 6019 

73 

255.0672 5949 

323.4568 0024 

412.8968 2260 

74 

263.7192 7727 

335.7777 8824 

430.4147 7550 

75 

272.6308 5559 

348.5300 1083 

448.6313 6652 

76 

281.8097 8126 

361.7285 6121 

467.5766 2110 

77 

291.2640 7469 

375.3890 6085 

487.2796 8603 

78 

301.0019 9693 

309.5276 7790 

507.7708 7347 

70 

311.0320 5664 

404.1611 4671 

529.0817 0841 

80 

321.3630 1855 

419.3067 8685 

551.2449 7675 

01 

332.0039 0910 

434.9825 2439 

574.2947 7582 

82 

342.9640 2838 

451.2069 1274 

598.2665 6685 

63 

354.2529 4717 

467.9991 5469 

623.1972 2952 

84 

365.8805 3558 

485.3791 2510 

649.1251 1870 

05 

377.8569 5165 

503.3673 9440 

676.0901 2345 

06 

390.1926 6020 

521.9852 5329 

704.1337 2839 

97 

402.8984 4001 

541.2547 3715 

733.2990 7753 

68 

415.9953 9321 

561.1986 5295 

763.6310 4063 

09 

429.4649 5500 

581.8406 0501 

795.1762 8225 

90 

443.3489 0365 

603.2050 2701 

027.9833 3354 

91 

457.6493 7070 

625.3172 0295 

062.1026 6688 

92 

472.3788 5109 

648.2033 0506 

697.5867 7356 

93 

407.5502 1744 

671.8904 2073 

934.4902 4450 

94 

503.1767 2397 

696.4065 8546 

972.8698 5428 

95 

519.2720 2569 

721.7B06 1595 

1012.7846 4845 

96 

535.8501 6645 

748.0431 4451 

1054.2960 5439 

97 

552.9256 9205 

775.2246 5457 

1097.4678 7577 

90 

570.5134 6281 

903.3575 1748 

1142.3665 9080 

99 

500.6208 6669 

932.4750 3059 

1189.0612 5443 

100 

607.2077 3270 

862.6116 5666 

1237.6257 0461 


187.5350 0455 
100.5747 0046 
206.0306 3400 
217.1463 7262 
227.0170 5930 

230.1742 0756 
250.0371 0960 
263.2202 7953 
276.0745 9711 
209.4970 5390 

303.5253 6190 
310.1040 0319 
333.5022 0333 
349.5090 0600 
366.2370 3006 

363.7105 3335 
401.9050 6735 
421.0752 3136 
441.0236 1670 
461.9690 7955 

483.6530 1513 
506.4102 3661 
530.2070 5747 
555.0663 7505 
501.0443 6193 

600.1913 5022 
636.5599 6934 
666.2051 6796 
697.1644 0052 
729.5576 9854 

763.3077 0497 
798.7402 4575 
635.6835 5600 
074.2093 1686 
914.6323 3612 

956.7907 9125 
1000.0463 7685 
1046.8044 6381 
1094.0942 6468 
1145.2690 0659 

1197.0061 1169 
1252.7073 6692 
1310.0792 1933 
1370.0327 6420 
1432.6842 5949 

1490.1550 5117 
1566.5720 2847 
1630.0677 6976 
1712.7800 1630 
1790.8359 5627 
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Amount of 1 per Period at Compound Interest 

■sn = Id + 0" - U/J 




5% 

5H% 

6% 


1.0000 0000 

1.0000 0000 

1.0000 0000 

1.0000 0000 

2.0900 0000 

2.0590 

0000 

2.0600 OOOO 

2.0650 OOOO 

3.1925 0000 

3.1680 

2500 

3.1836 OOOO 

3.1002 2500 

4.3101 2300 

4.3422 

6636 

4.3746 1600 

4.4071 7463 

3.8236 3123 

3.5810 8103 

5.6370 8286 

5.6936 4088 

6.8010 1281 

6.8860 

5103 

6.0733 1654 

7.0637 2764 

8.1420 0849 

8.2668 0384 

8.3038 3765 

6.3228 6004 

0.3401 0888 

9.7215 

7300 

0.8074 6701 

10.0768 3648 

11.0288 8432 

11.2362 

5051 

11.4013 1588 

11.7318 3213 

12.3778 8234 

12.8733 

5370 

13.1607 8484 

13.4944 2234 

14.2087 8716 

14.3634 

0825 

14.0716 4264 

15.3715 6001 

19.0171 2632 

16.3633 9065 

16.8600 4120 

17.3707 1141 

17.7120 8283 

18.2867 0614 

18.8821 3767 

19.4998 0765 

10.3086 3180 

20.2823 7203 

21.0130 6503 

21.7672 9315 

21.3783 6330 

22.4086 6350 

23.2799 6988 

24.1821 6933 

23.6974 8177 

24.6411 

3000 

25.6725 2808 

26.7540 1034 

29.8403 6636 

26.8964 0260 

28.2128 7876 

29.4930 2101 

28.1323 8487 

28.4812 0463 

30.0096 5255 

32.4100 6738 

30.3300 0301 

32.1026 7110 

33.7590 8170 

35.3167 2176 

33.0650 3410 

34.8683 

1801 

36.7833 0120 

38.8233 0667 

33.7182 3161 

37.7860 7330 

38.9027 2666 

42.3489 5373 

38.3052 1440 

40.8643 0063 

43.3022 8028 

46.1016 3373 

41.4304 7812 

44.1118 4660 

46.9996 2768 

90.0982 4205 

44.3010 8687 

47.8370 0825 

30.8155 7735 

54.3546 2778 

47.7270 8882 

51.1325 8816 

34.8645 1200 

38.8876 7859 

31.1134 3376 

34.8639 8031 

39.1663 8272 

63.7133 7769 

54.6601 2643 

56.8681 

0043 

63.7057 6566 

68.8568 7723 

58.4023 8277 

63.2335 

1043 

68.3281 1162 

74.3323 7427 

62.3227 1181 

67.7113 

5353 

73.6307 0832 

80.1641 0130 

66.4388 4750 

72.4354 7707 

70.0381 8622 

86.3748 6405 

70.7607 8068 

77.4104 2026 

84.8016 7739 

02.0892 3021 

79.2086 2937 

82.6774 

8787 

00.6807 7803 

100.0335 3017 

80.0637 7084 

88.2247 

6025 

07.3431 6471 

107.5357 0863 

83.0660 5938 

04.0771 

2207 

104.1837 5460 

115.5255 3076 

00.3203 0735 

100.2313 

6376 

111.4347 7087 

124.0346 9026 

09.8363 2272 

106.7651 

8870 

110.1208 6666 

133.0969 4513 

101.6281 3886 

113.6372 

7417 

127.2661 1866 

142.7482 4636 

107.7009 4380 

120.8873 

2425 

135.0042 0378 

153.0266 8259 

114.0050 2308 

128.5361 

2708 

145.0584 5813 

163.0736 2995 

120.7007 7424 

136.6056 

1407 

154.7618 6362 

175.6319 1590 

127.8307 6299 

149.1189 

2285 

165.0476 8358 

188.0479 9044 

135.2317 3110 

134.1004 

6360 

175.0505 4457 

201.2711 0981 

142.8033 3866 

163.3759 8910 

187.3075 7724 

215.3537 3195 

151.1430 0539 

173.5726 6850 

109.7580 3188 

230.3517 2433 

150.7001 9587 

184.1101 

6327 

212.7435 1379 

246.3243 8662 

168.6851 6366 

193.2457 

1036 

226.5081 2462 

263.3356 8475 

178.1104 2183 

206.0642 3302 

241.0086 1210 

281.4525 0426 

188.0253 8284 

219.3663 

6670 

236.5645 2862 

300.7469 1704 

188.4266 6238 

232.4336 2606 ' 

272.8384 0033 

321.2954 6665 

209.3470 0372 

246.2174 

7645 

200.3330 0458 

343.1706 7108 
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Amount of 1 per Period at Compound Interest 






5% 

SH% 

220.6153 9550 

260.7594 3765 

232.8561 

6528 

276.1012 

0672 

245.4969 

7354 

292.2867 

7309 

258.7739 2222 

309.3625 

4561 

272.7126 

1833 

327.3774 8562 

287.3462 4924 

346.3832 

4733 

302.7156 

6171 

366.4343 

2593 

318.8514 4479 

387.5882 

1386 

335.7940 

1703 

409.9055 6562 

353.5837 

1768 

433.4503 

7173 

372.2629 0376 

458.2901 

4217 

391.8760 4897 

484.4960 

999* 

412.4698 

5141 

512.1433 

8549 

434.0933 4398 

541.31127170 

456.7960 

1118 

572.0833 

9164 

480.6379 

1174 

604.5479 

7818 

505.6698 0733 

638.7981 

1698 

531.9532 9770 

674.9320 

1341 

559.5509 

6258 

713.0532 

7415 

588.5285 

1071 

753.2712 0423 

618.9549 3625 

795.7011 

2046 

650.9026 

8308 

840.4646 

8209 

684.4478 

1721 

887.6902 

3960 

719.6702 0807 

937.5132 

0278 

756.6537 

1848 

990.0764 

2893 

795.4864 0440 

1045.5306 3252 

836.2607 

2462 

1104.0348 

1731 

879.0737 

6085 

1165.7567 

3226 

924.0274 4889 

1230.8733 

5254 

971.2288 2134 

1299.5713 8693 

1020.7902 6240 

1372.0478 

1321 

1072.8297 7552 

1448.5104 

4294 

1127.4712 6430 

1529.1785 

1730 

1184.8448 2752 

1614.2833 

3575 

1245.0870 6889 

1704.0689 

1921 

1308.3414 

2234 ; 

1798.7927 

0977 

1374.7584 9345 

1898.7263 

0881 

1444.4964 

1812 

2004.1562 

5570 

1517.7212 

3903 

2115.3848 

4986 

1594.6073 0098 

2232.7310 

1660 

1675.3376 6603 

2356.5312 2252 

1760.1045 

4933 

2487.1404 

3976 

1849.1097 

7680 

2624.9331 

6394 

1942.5652 

6564 

2770.3044 

8796 

2040.6935 2892 

2923.6712 3480 

2143.7282 0537 

3085.4731 

5271 

2251.9146 

1564 

3256.1741 

7611 

2365.5103 

4642 

3436.2637 

5580 

2484.7858 

6374 

3626.2582 

6237 

2610.0251 

5693 

3826.7024 

6680 


308.7560 5886 
328.2814 2239 
346.9783 0773 
370.9170 0620 
394.1720 2657 

418.6223 4816 
444.9516 8*05 
472.6487 9040 
502.0077 1782 
533.1281 8089 

566.1158 7174 
601.0828 2405 
638.1477 *349 
677.4366 6110 
719.0828 6076 

763.2278 3241 
810.0215 0236 
859.6227 9250 
912.2001 6005 
967.9321 6965 

1027.0080 9983 
1089.6285 8582 
1156.0063 0097 
1226.3666 7903 
1300.9486 7*77 

1360.0056 0055 
1463.8059 3659 

1552.6342 9278 
1646.7923 5035 
1746.5998 9137 

1852.3958 6465 

1964.5396 3794 
2083.4120 1622 
2209.4167 3719 
2342.9817 4142 

2464.5606 4591 

2634.6342 8466 
2793.7123 4174 
2962.3350 6225 
3141.0751 6718 

3330.5396 9841 
3531.3720 6032 
3744.2544 0514 
3969.9096 6944 
4209.1042 4961 

4462.6505 0459 
4731.4095 3486 
5016.2941 0696 
5318.2717 5337 
5638.3680 5857 



n 

366.4663 5066 

51 

391.3079 6345 

52 

417.7429 8108 

53 

445.8962 7485 

54 

478.8795 3271 

55 

507.8117 0234 

56 

541.6104 6299 

57 

578.0377 2608 

58 

616.6101 8041 

59 

657.6898 4214 

60 

701.4398 8187 

61 

748.0332 6120 

62 

7*7.6554 2317 

63 

850.5030 2568 

64 

*06.7857 2235 

65 

966.7267 9430 

66 

1030.5640 35*3 

67 

1098.5506 9827 

68 

1170.9564 9365 

69 

1248.0686 6574 

70 

1330.1931 2901 

71 

1417.6556 8240 

72 

1510.8033 0176 

73 

1610.0055 1637 

74 

1715.6556 7493 

75 

1828.1735 0681 

76 

1948.0047 6475 

77 

2075.6250 9576 

76 

2211.5407 2698 

79 

2356.2908 7423 

•0 

2510.4497 6106 

81 

2674.6290 1683 

82 

2849.4799 0292 

83 

3035.6960 9661 

84 

3234.0163 4289 

85 

3445.2274 0518 

86 

3670.1671 8652 

87 

3909.7280 5364 

88 

4164.8603 7713 

89 

4436.5763 0164 

•0 

4725.9537 6125 

91 

5034.1407 5573 

92 

5362.3599 0485 

93 

5711.9132 9867 

94 

6064.1876 6308 

85 

6480.6598 6118 

96 

6902.9027 5216 

97 

7352.5914 3105 

•8 

7631.5098 7406 

99 

8341.5580 1588 

too 
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V Amount of 1 per Period at Compound Interest 


n 

7% 

7 H% 

8% 

s%% 

1 

1.0000 0000 

1 .oooo oooo 

1.0000 oooo 

1.0000 oooo 

2 

2.0700 0000 

2.0750 0000 

2.0800 OOOO 

2.0850 0000 

3 

3.2149 0000 

3.2306 2500 

3.2464 OOOO 

3.2622 2500 


4.4399 4300 

4.4729 2188 

4.5061 1200 

4.5395 1413 


5.7507 3901 

5.8083 9102 

5.8666 0096 

5.9253 7283 

Itf ■ 

7.1932 9074 

7.2440 2034 

7.3359 2904 

7.4290 2952 

mm 

8.6540 2109 

8.7873 2187 

8.9228 0336 

9.0604 9702 

TO 

10.2598 0257 

10.4463 7101 

10.6366 2763 

10.8306 3927 

mm 

11.9779 8873 

12.2298 4883 

12.4875 5764 

12.7512 4361 

10 

13.8164 4798 

14.1470 8790 

14.4865 6247 

14.8350 9932 

11 

13.7835 9932 

16.2081 1906 

16.6434 8746 

17.0960 8276 

12 

17.8884 5127 

18.4237 2799 

18.9771 2646 

19.5492 4979 

13 

20.1406 4286 

20.8055 0759 

21.4952 9658 

22.2109 3603 

14 

22.5504 8786 

23.3659 2066 

24.2149 2030 

25.0988 6559 

19 

29.1290 2201 

26.1183 6470 

27.1521 1393 

28.2322 6916 

16 

27.8880 5355 

29.0772 4206 

30.3242 8304 

31.6320 1204 

17 

30.8402 1730 

32.2580 3521 

33.7502 2569 

35.3207 3306 

18 

33.9990 3251 

35.6773 8785 

37.4502 4374 

39.3229 9538 

19 

37.3789 6479 

39.3531 9194 

41.4462 6324 

43.6654 4998 

20 

40.9954 9232 

43.3046 8134 

45.7619 6430 

48.3770 1323 

21 

44.8691 7678 

47.5525 3244 

50.4229 2144 

53.4890 5936 

22 

49.0097 3916 

52.1189 7237 

55.4567 5516 

59.0356 2940 

23 

53.4361 4090 

57.0278 9530 

60.8932 9557 

65.0536 5790 

24 

58.1766 7076 

62.3049 8744 

66.7647 5922 

71.5832 1882 

29 

63.2490 3772 

67.9778 6150 

73.1059 3995 

78.6677 9242 

26 

68.6764 7036 

74.0762 0112 

79.9544 1515 

86.3545 5478 

27 

74.4838 2328 

80.6319 1620 

87.3507 6836 

94.6946 9193 

28 

80.6976 9091 

87.6793 0991 

95.3388 2983 

103.7437 4075 

29 

87.3465 2927 

95.2552 5816 

103.9659 3622 

113.5619 5671 

30 

94.4607 8632 

103.3994 0252 

113.2832 1111 

124.2147 2520 

31 

102.0730 4137 

112.1543 5771 

123.3458 6800 

135.7729 7684 

32 

110.2181 5426 

121.5659 3454 

134.2135 3744 

148.3136 7987 

33 

118.9334 2506 

131.6833 7963 

145.9506 2044 

161.9203 4266 

34 

128.2587 6481 

142.5596 3310 

158.6266 7007 

176.6835 7179 

35 

138.2368 7835 

154.2516 0558 

172.3168 0368 

192.7016 7539 

36 

148.9134 5984 

166.8204 7600 

187.1021 4797 

210.0813 1780 

37 

160.3374 0202 

180.3320 1170 

203.0703 1981 

228.9382 2981 

38 

172.5610 2017 

194.8569 1258 

220.3159 4540 

249.3979 7935 

39 

185.6402 9158 

210.4711 8102 

238.9412 2103 

271.5968 0759 

40 

199.6351 1199 

227.2565 1960 

259.0565 1871 

295.6825 3624 

41 

214.6099 6983 

245.3007 5857 

280.7810 4021 

321.8155 5182 

42 

230.6322 3972 

264.6983 1546 

304.2435 2342 

350.1698 7372 

43 

247.7764 9650 

285.5506 8912 

329.5830 0530 

380.9343 1299 

44 

266.1208 5125 

307.9669 9080 

356.9496 4572 

414.3137 2959 

45 

285.7493 1084 

332.0645 1511 

386.5056 1738 

450.5303 9661 

46 

306.7517 6260 

357.9693 5375 

418.4260 6677 

489.8254 8032 

47 

329.2243 8598 

385.8170 5528 

452.9001 5211 

532.4606 4615 

48 

353.2700 9300 

415.7533 3442 

490.1321 6428 

578.7198 0107 

49 

378.9989 9951 

447.9348 3451 

530.3427 3742 

628.9109 8416 

50 

406.5289 2947 

482.5299 4709 

573.7701 5642 

683.3684 1782 
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Amount of 1 per Period at Compound Interest 

«=i«=[(i + O n —l ]/< 


v 


n 

7% 

TH% 

51 

435.9859 5454 

519.7196 9313 

52 

467.5049 7135 

559.6986 701 1 

53 

501.2303 1935 

802.6760 7037 

54 

537.3164 4170 

648.8767 7568 

55 

575.9285 9282 

698.5425 3382 

56 

617.2435 9410 

751.9332 2386 

57 

661.4506 4569 

809.3262 1564 

58 

708.7521 9089 

871.0279 3182 

59 

759.3648 4425 

937.3549 1920 

60 

813.5203 8335 

1008.6565 3814 

61 

871.4868 1019 

1085.3057 7851 

62 

933.4694 8690 

1167.7037 1169 

63 

999.8123 5098 

1256.2814 9029 

64 

1070.7992 1555 

1351.5028 0206 

65 

1146.7551 6064 

1453.8652 9721 

66 

1228.0280 2188 

1563.9051 9450 

•7 

1314.9899 8341 

1682.1980 8409 

68 

1408.0392 8225 

1609.3629 4040 

69 

1507.6020 3201 

1946.0651 6093 

70 

1614.1341 7425 

2093.0200 4800 

71 

1728.1235 6645 

2250.9965 5160 

72 

1850.0922 1610 

2420.8212 9296 

73 

1980.5986 7123 

2603.3828 8994 

74 

2120.2405 7821 

2799.6366 0666 

75 

2269.6574 1869 

3010.6093 5218 

76 

2429.5334 3800 

3237.4050 5360 

77 

2600.6007 7866 

3481.2104 3262 

78 

2783.6428 3316 

3743.3012 1506 

79 

2979.4970 3148 

4025.0488 0619 

80 

3189.0626 7969 

4327.9274 6666 

81 

3413.2970 6727 

4653.5220 2666 

82 

3653.2278 6198 

5003.5361 7866 

63 

3909.9538 1231 

5379.8013 9206 

84 

4184.6505 7918 

5764.2864 9646 

65 

4478.5761 1972 

6219.1079 8369 

66 

4793.0764 4810 

6686.5410 8247 

67 

5129.5917 9946 

7109.0316 6366 

86 

5489.6632 2543 

7729.2090 3843 

09 

5874.9396 5121 

8309.8997 1631 

90 

6267.1854 2679 

8934.1421 9504 

91 

6728.2884 0667 

9605.2028 5966 

92 

7200.2665 9513 

10326.5930 7414 

93 

7705.2873 9679 

11102.0875 5470 

94 

8245.6575 1457 

11935.7441 2130 

95 

8823.8535 4059 

12831.9249 3040 

96 

9442.5232 8843 

13795.3193 0018 

97 

10104.4999 1862 

14830.9682 4769 

96 

10812.8149 1292 

18944.2908 6627 

99 

11570.7119 5663 

17141.1128 8124 

too 

12381.6617 9381 

18427.6961 3233 


•*% 


620.6717 6863 
•71.3259 1044 
726.0315 5126 
789.1140 7536 
848.9232 0141 

917.8370 5752 
992.2640 2213 
1072.6451 4390 
1159.4567 5541 
1253.2132 9584 

1354.4703 5951 
1463.8279 8827 
1581.9342 2733 
1709.4089 6552 
1847.2480 8276 

1996.0279 2938 
2156.7101 6373 
2330.2469 7683 
2517.6667 3497 
2720.0800 7377 

2938.6864 7967 
3174.7813 9805 
3429.7639 0989 
3705.1450 2268 
4002.5566 2449 

4323.7611 5445 
4670.6620 4681 
5045.3150 1056 
5449.9402 1140 
5886.9354 2831 

6358.8902 6258 
6868.6014 6358 


742.4847 3333 
806.5633 8566 
876.1212 7345 
951.5915 0169 
1033.4768 6613 

1122.3223 9975 
1218.7198 0373 
1323.3109 8705 
1436.7924 2095 
1559.9197 7673 

1693.5129 5775 
1838.4615 5916 
1995.7307 9169 
2166.3679 0696 
2351.5091 8125 

2552.3874 6165 
2770.3403 9589 
3006.8193 2954 
3263.3989 7255 
3541.7878 8522 

3843.8398 5546 
4171.5662 4318 
4527.1493 7385 
4912.9570 7063 
5331.5584 2163 

5785.7408 8747 
6278.5288 6290 
6813.2038 1625 
7393.3261 4063 
8022.7508 6259 

8705.6933 6591 
9446.6773 0201 


7419.0896 0227 10250.6448 7268 
8013.6167 7045 11122.9496 8686 
8655.7061 1209 12069.4004 1024 


9340.1626 0105 13096.2994 4511 
10098.0956 0914 t4210.4846 9794 
10906.9432 5787 15419.3761 1427 
11780.49871850 16731.02308398 
12723.93861598 18154.16004612 

13742.8537 0526 19698.2636 5004 
14043.2820 0168 21373.6160 6029 
16031.7445 6181 23191.3734 2542 

17315.2841 2676 25163.6401 6658 
18701.5068 5690 27303.5495 8074 


20198.6274 

21815.5175 

23561.7590 

25447.6997 

27464.5157 


0545 29625.3512 9510 
9788 32144.5061 5518 
0572 34877.7891 7837 
2617 37843.4012 5853 
0427 41061.0903 6551 
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VI Extended Entries for Certain Monthly Rates 


«' - i% 


S9 

(l + O n 


'SK 

“sv 

n 

n 

1.6518 1209 

0.6053 9574 

260.7248 3485 

157.8417 0420 

SOI 

SOS 

1.6550 4162 

0.6038 8602 

262.3766 4694 

158.4455 9022 

sot 

SOS 

1.6600 8147 

0.6023 8007 

264.0325 8855 

159.0479 7030 

SOS 

S04 

1.66423168 

0.6008 7788 

266.6926 7003 

159.6488 4818 

304 

SOS 

1.6683 9225 

0.5993 7943 

207.3569 0170 

160.2482 2761 

SOS 

SOS 

1.6725 6323 

0.5978 8472 

269.0252 9396 

160.8401 1233 

SOS 

SOT 

1.6767 4464 

0.5963 9373 

270.6978 5719 

161.4425 0606 

SOT 

SOS 

1.6800 3650 

0.5949 0647 

272.3746 0183 

162.0374 1253 

SOS 

so* 

1.6851 3885 

0.5934 2291 

274.0555 3834 

162.6308 3544 

SOS 


1.6893 5169 

0.5919 4305 

275.7406 7718 

163.2227 7850 

S10 

Sll 

1.6036 7507 

0.5904 6689 

277.4300 2888 

163.8132 4538 

Sll 

1^1 

1.6078 0901 

0.5889 9440 

270.1236 0395 

164.4022 3978 

'wrrm. 

era 

1.7020 5353 

0.5875 2559 

280.8214 1296 

164.9897 6537 

1:1 

su 

1.7063 0867 

0.5860 6044 

282.5234 6649 

165.5758 2581 

SIS 

'mm 

1.7105 7444 

0.5845 9894 

284.2297 7516 

166.1604 2474 



1.7148 5087 

0.5831 4109 

285.9403 4960 

166.7435 6583 


S17 

1.7101 3800 

0.5816 8687 

287.6552 0047 

167.3252 5270 

S17 

SIB 

1.7234 3585 

0.5802 3628 

289.3743 3847 

167.9054 8898 


si* 

1.7277 4444 

0.5787 8930 

291.0977 7432 

168.4842 7828 

wtsm 

sso 

1.7320 6380 

0.5773 4594 

292.8255 1875 

169.0616 2422 

LJ 

SSI 

1.7363 9306 

0.5759 0617 

294.5575 8255 

169.6375 3039 

SSI 

sss 

1.7407 3494 

0.5744 7000 

296.2939 7651 

170.2120 0039 

sss 

SSI 

1.7450 8878 

0.5730 3741 

298.0347 1145 

170.7850 3780 

sss 

sss 

1.7404 4060 

0.5716 0838 

299.7797 9823 

171.3566 4618 

sss 

sss 

1.7538 2312 

0.5701 8293 

301.6292 4772 

171.9208 2911 

sss 

sss 

1.7582 0768 

0.5087 0102 

303.2830 7084 

172.4955 9013 

sss 

SS7 

1.7626 0320 

0.5673 4267 

305.0412 7852 

173.0629 3280 

SS7 

sss 

1.7670 0970 

0.5659 2785 

306.8038 8171 

173.6288 6065 

sss 

sss 

1.7714 2723 

1 0.5645 1656 

306.6708 9142 

174.1933 7721 

sss 

sso 

1.7758 5580 

1 0.5631 0879 

310.3423 1865 

174.7564 8599 

sso 

SSI 

1.7802 0644 

0.5617 0452 

312.1181 7444 

175.3181 9052 

SSI 

sss 

1.7847 4817 

| 0.5603 0376 

313.8984 6988 

175.8784 9428 

sss 

sss 

1.7892 0804 

0.5589 0650 

315.6832 1605 

176.4374 0078 

sss 

sss 

1.7036 8106 

0.5575 1272 

317.4724 2409 

176.9949 1350 

sss 

sss 

1.7981 6526 

0.5561 2241 

319.2661 0515 

177.5510 3591 

sss 

sss 

1.8026 6068 

0.5547 3557 

321.0642 7042 

178.1057 7148 

sss 

SS7 

1.8071 6733 

0.5533 5219 

322.8669 3100 

178.6591 2367 

SST 

sss 

1.8116 8526 

0.5519 7226 

324.6740 9842 

179.2110 9593 

sss 

sss 

1.8162 1446 

0.5505 9577 

326.4857 8367 

179.7616 9170 

sss 

sso 

1.8207 6600 

0.5492 2271 

328.3019 9813 

180.3109 1441 

sso 

SSI 

1.8253 0688 

0.5478 5308 

330.1227 5312 

180.8587 6749 

SA1 

sss 

1.8298 7015 

0.5464 8686 

331.9480 6000 

181.4052 5436 

S4S 

sss 

1.8344 4483 

0.5461 2405 

333.7779 3015 

181.9503 7841 

sss 

sss 

1.8390 3094 

0.5437 6464 

336.6123 7496 

182.4941 4305 

sss 

sss 

1.8436 2851 

0.5424 0862 

337.4514 0692 

183.0365 5168 

sss 

sss 

1.8482 3759 

0.5410 5598 

339.2950 3443 

183.6776 0766 

sss 

SS7 

1.8528 5818 

0.5397 0671 

341.1432 7202 

184.1173 1437 

SST 

sss 

1.8574 9033 

0.5383 6081 

342.9961 3020 

184.6556 7518 

sss 

sss 

1.8621 3405 

0.5370 1827 

344.8536 2052 

185.1926 9345 

sss 

sso 

1.8667 8939 

0.5356 7907 

346.7167 5457 

185.7283 7262 

1M 
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Extended Entries for Certain Monthly Rates VI 

1 ” w% 


n 

(1 + 0" 


'SV 

Slf 

n 

Ml 

1.7067 0322 

0.5568 8490 

272.8125 3234 

151.9251 7862 

Ml 

MS 

1.8000 4066 

0.5552 6537 

274.6082 3556 

152.4804 4396 

SM 

SOS 

1.8001 6343 

0.6536 5066 

276.4061 7624 

153.034 0 9455 

MS 

SM 

1.8114 6146 

0.6520 4044 

278.2153 6667 

153.6861 3499 

SM 

SOS 

1.8187 4S02 


280.0268 3117 

164.1365 0999 

SOS 

SOS 

1.8220 4370 

0.6488 3424 

281.8435 7606 

154.6854 0423 

SOS 

SOT 

1.8273 6800 

0.5472 3813 

283.6656 1686 

155.2326 4235 

S07 

SOS 

1.8326 8786 

0.5456 4666 

285.4029 7791 

155.7782 8901 

SOS 

SOS 

1.8380 3316 

0 5440 5982 

287.3256 6677 

156.3223 4883 

SOS 


1.8433 9412 

0.6424 7756 

286.1636 6896 

156.8648 2642 

S10 


1.8487 7066 

0.5408 9996 

291.0070 9306 

157.4057 2638 

su 

TTJj 

1.8641 6264 

0.6393 2693 

292.8558 6377 

157.9450 5331 

CP 


1.8666 7061 

0.5377 5847 

294.7100 2670 

158.4828 1177 

fed 


1.8640 6466 

0.5361 0456 

296.5695 9761 

159.0100 0634 

SIS 


1.8704 3423 

0.5346 3621 

298.4345 6227 

159.5536 4156 

SIS 


1.8768 8966 

BE5E5M 

300.3050 2650 

160.0867 2195 


SIT | 

1.8813 6101 

0.5315 3010 

302.1809 1616 

160.6182 5204 

S17 

Hum 

1.8868 4831 

0.5299 8431 

304.1622 7717 

161.1482 3635 

ED 

.1 

1.8623 6162 

0.6284 4302 

305.9461 2548 

161.6766 7937 

fed 

uJ 

1.8678 7067 

0.5260 0621 

307.8414 7700 

162.2035 8558 

fed 

SSI 

1.6034 0643 

0.6253 7387 

309.7393 4807 

162.7289 5945 

Ml 

sss 

1.0060 5803 

0.5238 4598 

311.6427 5450 

163.2528 0543 

SM 

SSS 

1.0146 2583 

0.6223 2264 

313.5517 1253 

163.7751 2798 

SSS 

sss 

1.0201 0986 

0.5208 0353 

315.4662 3836 

164.2959 3151 

SSS 

sss 

1.9267 1018 

0.5192 8894 

317.3863 4822 

164.8152 2045 

SSS 

SM 

1.9313 2684 

0.5177 7875 

319.3120 5841 

165.3329 9920 

SM 

SS7 

1.0366 5987 

0.5162 7296 

321.2433 8524 

165.8492 7216 

SST 

sss 

1.9426 0934 

0.5147 7154 

323.1803 4512 

166.3640 4370 

SSS 

sss 

1.0482 7528 

0.5132 7449 

325.1229 5446 

166.8773 1819 

SM 

SM 

1.0530 5776 

0.5117 8179 

327.0712 2674 

167.3890 9998 

SM 

SSI 

1.0666 5680 

0.5102 9344 

329.0251 8749 

167.8993 9341 

Ml 

sss 

1.0663 7246 

0.6088 0941 

330.9848 4429 

168.4082 0282 

SM 

sss 

1.6711 0480 

0.5073 2670 

332.9502 1676 

168.9155 3252 

SU 

sss 

1.0768 5386 

0.5058 5429 

334.9213 2155 

160.4213 8681 

SM 

sss 

1.0826 1068 

0.5043 8317 

336.8981 7541 

169.9257 6998 

SM 

SM 

1.0884 0232 

0.5029 1633 

338.8807 9508 

170.4286 8631 

SM 

SST 

1.0642 0183 

0.5014 5376 

340.8691 9740 

170.9301 4007 

SS7 

sss 

2.0000 1826 

0.4990 6644 

342.8633 9923 

171.4301 3551 

SM 

sss 

2.0068 5163 

0.4985 4136 

344.8634 1748 

171.9286 7687 

MS 

S40 

2.0117 0203 

0.4970 0151 

346.8692 6911 

172.4257 6838 

140 

SSI 

2.0175 6960 

0.4656 4588 

348.8809 7116 

172.9214 1426 

S41 

su 

2.0234 5408 

0.4042 0445 

350.8985 4065 

173.4156 1870 

S4S 

su 

2.0293 5582 

0.4927 6721 

352.9219 9472 

173.9083 8590 

S4S 

sss 

2.0362 7477 

0.4913 3415 

354.9613 5054 

174.3907 2005 

144 

SM 

2.0412 1006 

0.4866 0626 

356.9866 2531 

174.8896 2531 

14* 

sss 

2.0471 6462 

0.4884 8062 

369.0278 3630 

176.3781 0684 

S4S 

SST 

2.0631 3542 

0.4870 5993 

361.0750 0083 

176.8651 6577 

S4T 

SU 

2.0661 2373 

0.4856 4347 

363.1281 3624 

176.3608 0924 

S4S 

sss 

2.0661 2951 

0.4842 3113 

366.1872 5098 

176.8350 4038 

S4S 

SM 

2.0711 5280 

0.4828 2290 

367.2523 8948 

177.3178 6327 

SM 
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VI Extended Entries for Certain Monthly Rates 



i 

= i% 


n 

<i + 0 n 

(1 + 0-* 


*5V 

n 

Ml 

1.9620 6114 

0.5122 7904 

285.6183 4165 

146.3162 8896 

SOI 

MS 

1.9686 6801 

0.5105 7711 

287.5704 0279 

146.8268 6607 

SOS 

MS 

1.9650 9657 

0.5088 8084 

289.6289 7080 

147.3357 4691 

SOS 

SO* 

1.9716 4689 

0.5071 9021 

291.4940 6737 

147.8429 3712 

S04 

S06 

1.9782 1906 

0.5055 0519 

293.4657 1426 

148.3484 4232 

SOS 

SOS 

1.9848 1311 

0.5038 2577 

295.4439 3331 

148.8522 6809 

SOS 

M7 

1.9914 2915 

0.5021 5193 

297.4287 4642 

149.3544 2002 

SOT 

108 

1.9980 6725 

0.5004 8365 

299.4201 7567 

149.8549 0368 

SOS 

SOS 

2.0047 2748 

0.4988 2092 

301.4182 4283 

160.3537 2469 

SOS 

S10 

2.0114 0990 

0.4971 6371 

303.4229 7030 

150.8508 8830 

S10 

Sll 

2.0181 1460 

0.4955 1200 

305.4343 8020 

161.3464 0030 

Sll 

SIS 

2.0248 4165 

0.4938 6578 

307.4524 9480 

161.8402 6608 

SIS 

SIS 

2.0315 9112 

0.4922 2503 

309.4773 3645 

152.3324 9111 

SIS 

814 

2.0383 6309 

0.4905 8973 

311.5089 2767 

152.8230 8084 

mzm 

S16 

2.0451 5764 

0.4889 5686 

313.6472 9067 

163.3120 4070 

LJ 

sis 

2.0519 7483 

0.4873 3541 

315.5924 4830 

153.7993 7612 

mm 

S17 

2.0688 1474 

0.4857 1636 

317.6444 2313 

154.2850 9247 

SIT 

SIS 

2.0656 7746 

0.4841 0268 

319.7032 3787 

154.7691 9516 

E3 

SIS 

2.0725 6306 

0.4824 9437 

321.7689 1533 

155.2516 8953 

KM 


2.0794 7159 

0.4808 6140 

323.8414 7838 

155.7325 8092 

LI 


2.0864 0317 

0.4792 9375 

325.9209 4998 

156.2118 7467 


SSI 

2.0933 6784 

0.4777 0141 

328.0073 5315 

156.6895 7609 

SSS 

sss 

2.1003 3570 

0.4761 1437 

330.1007 1099 

167.1656 9045 

sss 


2.1073 3682 

0.4745 3259 

332.2010 4669 

157.6402 2304 

sss 


2.1143 6128 

0.4729 5607 

334.3083 8351 

' 158.1131 7911 

sss 

sss 

2.1214 0915 

0.4713 8479 

336.4227 4479 

158.6845 6390 

SM 

SS7 

2.1284 8051 

0.4698 1872 

338.544 1 5394 

159.0543 8262 

SST 

sss 

2.1355 7545 

0.4682 5786 

340.6726 3446 

159.5226 4049 

sss 

sss 

2.1426 9403 

0.4667 0219 

342.8082 0990 

159.9893 4268 

sss 

S30 

2.1498 3635 

0.4651 5169 

344.9509 0394 

160.4544 9436 

SM 

SSI 

2.1570 0247 

0.4636 0633 

347.1007 4028 

160.9181 0070 

SSI 

sss 

2.1641 9248 

0.4620 6611 

349.2577 4275 

161.3801 6681 

sss 

sss 

2.1714 0645 

0.4605 3101 

361.4219 3523 

161.8406 9781 

sss 

S3* 

2.1786 4447 

0.4590 0100 

353.5933 4168 

162.2996 9882 

SS4 

SSS 

2.1859 0062 

0.4574 7608 

355.7719 8615 

162.7571 7490 

sss 

sss 

2.1931 9298 

0.4559 5623 

357.9578 9277 

163.2131 3113 

sss 

S37 

2.2005 0362 

0.4544 4142 

360.1510 8575 

163.6675 7256 

SST 

SSS 

2.2078 3863 

0.4529 3165 

362.3515 8937 

164.1205 0421 

sss 

sss 

2.2151 9809 

0.4514 2690 

364.5594 2800 

164.5719 3110 

sss 

340 

2.2225 8209 

0.4499 2714 

366.7746 2609 

165.0218 5824 

840 

341 

2.2299 9069 

0.4484 3236 

368.9972 0818 

165.4702 9061 

Ml 

S4S 

2.2374 2400 

0.4469 4256 

371.2271 9887 

165.9172 3316 

MS 

S43 

2.2448 8208 

0.4454 5770 

373.4646 2287 

166.3626 9086 

SSS 

S44 

2.2523 6502 

0.4439 7777 

375.7095 0494 

166.8066 6863 

S44 

34S 

2.2598 7290 

0.4425 0276 

377.9018 0996 

167.2491 7139 

SSS 

S4S 

2.2674 0581 

0.4410 3265 

380.2217 4289 

167.0902 0405 

S4S 

S47 

2.2749 6383 

0.4395 6743 

382.4891 4867 

168.1297 7148 

SST 

mzm 

2.2825 4704 

0.4381 0707 

384.7641 1250 

168.5678 7855 

SSS 


2.2901 5553 

0.4366 5157 

387.0466 5954 

169.0045 3011 

MS , 

O 

2.2977 8938 

0.4352 0090 

389.3368 1507 

169.4397 3101 

SM 




410 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 


88888 88885 55555 55558 88558 55585 88558 85558 33555 35338 

















Extended Entries for Certain Monthly Rates VI 

■' - 4% 


n 

<l + 0" 

C1 + 0-" 



VI 

Ml 

2.3005 6646 

0.4336 4484 

313.5759 5164 

136.9492 3726 

Ml 

MS 

2.3181 7718 

0.4317 4690 

316.8825 1801 

136.3809 8316 

SOS 

SOS 

2.3258 2790 

0.4299 5443 

318.1986 9516 

136.8109 3768 

SM 

*04 

2.3356 1885 

0.4281 7038 

320.6245 2306 

137.2391 0796 

SM 

SOS 

2.3452 5017 

0.4263 9374 

322.8600 4191 

137.6655 0170 

SM 

SO* 

2.3650 2206 

0.4246 2447 

326.2062 9208 

138.0901 2618 

SM 

*07 

2.3648 3464 

0.4228 6256 

327.5603 1413 

138.6129 8872 

S07 

SOS 

2.3746 8812 

0.42110793 

329.9261 4877 

138.9340 9668 

SM 

SOS 

2.3845 8265 

0.4193 6059 

332.2998 3089 

139.3534 5725 

SM 


2.3946 1841 

0.4176 2061 

334.6844 1966 

139.7710 7776 

S10 

... 

2.4044 9667 

0.4168 8764 

337.0789 3796 

140.1869 6540 

Sll 

E3 

2.4146 1431 

0.4141 6197 

339.4834 3364 

140.6011 2737 

o 


2.4245 7478 

0.4124 4346 

341.8979 4784 

141.0136 7083 

mlTm 

S14 | 

2.4346 7718 

0.4107 3207 

344.3226 2263 

141.4243 0290 

*M 

m 

2.4448 2167 

0.4090 2779 

346.7671 9980 

141.8333 3069 

iEil 


2.4650 0842 

0.4073 3068 

349.2020 2147 

142.2406 6127 


*17 

2.4652 3762 

0.4066 4041 

361.6570 2989 

142.6463 0167 

*17 


2.4756 0945 

0.4039 6726 

364.1222 6762 

143.0502 5893 



2.4858 2407 

0.4022 8108 

356.6977 7696 

143.4525 4001 

Midi 

L-I 

2,4981 8167 

0.4006 1187 

359 0836 0103 

143.8531 5188 

LJ 

tsi 

2.6065 8243 

0.3989 4968 

361.5797 8271 

144.2521 0146 

Ml 

tss 

2 5170 2662 

0.3972 9418 

364.0863 6513 

144.6493 9664 

ns 

tss 

2.5275 1413 

0.3956 4566 

366,6033 9166 

145.0450 4130 

SSS 

SS4 

2.5380 4544 

0.3940 0398 

369.1309 0579 

145.4390 4528 

*S4 

sso 

2.6486 2063 

0.3923 6911 

371.6689 5123 

145.8314 1439 

tss 

tss 

2.5592 3988 

0.3907 4102 

374.2176 7186 

146.2221 5541 

SM 

SS7 

2.6699 0338 

0.3891 1069 

376.7768 1174 

146.6112 7609 

MT 

SS8 

2.6806 1131 

0.3875 0608 

379.3M7 1612 

146.9987 8018 

SM 

SSS 

2.5913 6386 

0.3858 9718 

381.9273 2644 

147.3846 7735 

tts 

SSO 

2.6021 6121 

0.3842 9594 

384.6186 9030 

147.7689 7330 

*30 


2.6130 0355 

0.3827 0136 

387.1208 5151 

148.1516 7466 

Ml 


2.6238 9106 

0.3811 1338 

389.7338 5606 

148.5327 8804 

*n 


2.6348 2394 

0.3795 3200 

392.3577 4612 

148.9123 2004 

IM 


2.6458 0238 

0.3779 5718 

394.9925 7006 

149.2902 7722 

*34 


2.6668 2665 

0.3763 8889 

397.6383 7243 

149.6666 6611 


SM 

2.6678 9666 

0.3748 2711 

400.2951 9899 

150.0414 9322 

1M 

SS7 

2.6790 1290 

0.373 2 7181 

402.9630 9566 

150.4147 0503 

*87 

SSS 

2.6901 7545 

0.3717 2297 

406.6421 0855 

150.7864 8800 

tss 

SSS 

2.7013 8452 

0.3701 8066 

408.3322 8400 

161.1566 6855 

SS* 

*40 

2.7126 4029 

0.3686 4453 

411.0336 6852 

151.5253 1307 

M0 

' *41 

2.7239 4295 

0.3671 1488 

413.7463 0880 

151.8924 2796 

es 

S4S 

2.7352 9272 

0.3665 9159 

416.4702 6175 

152.2580 1954 

mZm. 

*4* 

2.7466 8977 

0.3640 7461 

419.2055 4447 

152.6220 9415 

MUM 

S44 

2.7581 3431 

0.3625 6392 

421-9522 3424 

162.9846 5808 

M4 

S4S 

2.7696 2654 

0.3610 5951 

424.7103 6856 

163.3457 1759 

SM 

SM 

2.7811 6666 

0.3596 6134 

427.4799 9508 

153.7052 7892 

MS 

S47 

2.7927 5484 

0.3580 6038 

430.2611 6173 

164-0633 4831 

M7 

SM 

2.8043 9132 

0.3665 8302 

433.0539 1667 

164.4199 3192 

MS 

*4* 

2.8100 7628 

0.3661 0402 

436.8683 0789 

154.7750 3594 

M« 

SOO 

2.8278 0993 

0.3536 3058 

438.6743 8417 

155.1286 6660 

*60 
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VI Extended Entries for Certain Monthly Rates 

i - \% 


Ibiiiw 


*"ll 


2.7250 7471 

0.3669 6242 

345.0149 4171 

126.6075 1671 

2.7387 0008 

0.3651 3673 

347.7400 1642 

126.9726 5345 

2.7523 9358 

0.3633 2013 

350.4787 1650 

127.3359 7358 

2.7881 5555 

0.3615 1257 

353.2311 1008 

127.6974 8615 

2.7799 8633 

0.3597 1400 

355.9972 6563 

128.0672 0015 

2.7938 8628 

0.3579 2438 

358.7772 5196 

128.4151 2452 

2.8078 5569 

0.3561 4366 

361.5711 3822 

128.7712 6818 

2.8218 9497 

0.3543 7180 

364.3789 9391 

129.1256 3998 

2.8360 0444 

0.3626 0876 

367.2008 8888 

129.4782 4874 

2.8501 8447 

0.3608 5448 

370.0368 9333 

129.8291 0322 

2.8644 3639 

0.34B1 0894 

372.3870 7779 

130.1782 1216 

2.8787 5757 

0.3473 7208 

375.7515 1318 

130.5255 8424 

2.8931 5135 

0.3456 4386 

378.6302 7075 

130.8712 2810 

2.9076 1711 

0.3439 2424 

381.5234 2210 

131.2151 5234 

2.9221 5520 

0.3422 1317 

384.4310 3921 

131.5673 6551 

2.9367 6597 

0.3405 1062 

387.3531 9441 

131.8978 7613 

2.9514 4980 

0.3388 1654 

390.2899 6038 

132.2366 9267 

2.9662 0705 

0.3371 3088 

393.2414 1018 

132.6738 2355 

2.9810 3809 

0.3354 5361 

396.2076 1723 

132.9092 7716 

2.9950 4328 

0.3337 8469 

399.1886 5532 

133.2430 6186 

3.0100 2299 

0.3321 2407 

402.1845 9859 

133.5751 8693 

3.0269 7761 

0.3304 7171 

405.1955 2159 

133.9056 5764 

3.0411 0750 

0.3288 2757 

408.2214 9920 

134.2344 8521 

3.0563 1303 

0.3271 9162 

411.2626 0669 

134.6616 7683 

3.0715 9460 

0.3255 6380 

414.3189 1973 

134.8872 4062 

3.0869 5257 

0.3239 4408 

417.3905 1432 

135.21118470 

3.1023 8733 

0.3223 3241 

420.4774 6690 

135.5335 1712 

3.1178 9927 

0.3207 2877 

423.5798 5423 

135.8542 4589 

3.1334 8877 

0.3191 3310 

426.6977 5360 

136.1733 7899 

3.1491 5621 

0.3175 4538 

429.8312 4227 

136.4909 2437 

3.1649 0199 

0.3159 6555 

432.9803 9848 

136.8068 8992 

3.1807 2650 

0.3143 9358 

43G.1453 0047 

137.1212 8350 

3.1966 3013 

0.3128 2944 

439.3260 2697 

137.4341 1294 

3.2126 1329 

0.3112 7307 

442.5226 5711 

137.7453 8601 

3.2286 7635 

0.3097 2445 

445.7352 7039 

138.0551 1045 

3.2448 1973 

0.3081 8353 

448.9639 4075 

138.3632 9398 

3.2610 4383 

0.306C 5028 

452.2087 6648 

138.6699 4426 

3.2773 4905 

0.3061 2166 

455.4098 1031 

138.9750 6892 

3.2937 3580 

0.3036 0602 

458.7471 5936 

139.2788 7564 

3.3102 0448 

0.3020 9614 

462.0408 9516 

139.5807 7168 

3.3267 5550 

0.3005 9318 

465.3510 9964 

139.8813 6486 

3.3433 8928 

0.2990 9769 

468.6778 5514 

140.1804 6255 

3.3601 0622 

0.2976 0964 

472.0212 4441 

140.4780 7218 

3.3769 0675 

0.2961 2899 

475.3813 5063 

140.7742 0118 

3.3937 9129 

0.2946 5572 

478.7582 5739 

141.0688 5689 

3.4107 6024 

0.2931 8977 

482.1520 4867 

141.3620 4666 

3.4278 1404 

0.2917 3111 

485.5628 0892 

141.6537 7777 

3.4449 5311 

0.2902 7971 

488.9906 2296 

141.9440 5748 

3.4621 7788 

0.2888 3553 

492.4355 7808 

142.2328 9302 

3.4794 8877 

0.2873 9854 

495.8977 6396 

142.5202 9156 
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Extended Entries for Certain Monthly Rates 

i - i% 


VI 


fl 

(l + 0" 

(1 + O'" 



a 

*01 

3.2190 7306 

0.3106 4843 

380.4125 2516 

118.1745 5450 

n 

*oa 

3.2378 5099 

0.3088 4683 

383.6315 9822 

118.4834 0132 

SOS 

*03 

3.2567 3845 

0.3070 5567 

386.8694 4921 

118.7904 5699 

SOS 

*04 

3.2757 3609 

0.3052 7490 

390.1261 8766 

119.0957 3189 

*04 

SO* 

3.2948 4456 

0.3035 0445 

393.4019 2376 

119.3992 3634 

SO* 

806 

3.3140 6448 

0.3017 4428 

396.6967 6831 

119.7009 8062 

SOS 

*07 

3.3333 9652 

0.2999 9431 

400.0108 3280 

120.0009 7493 


SO* 

3.3528 4134 

0.2982 5450 

403.3442 2932 

120.2992 2943 

SOS 

*0* 

3.3723 9958 

0.2965 2477 

406.6970 7066 

120.5957 5420 

so* 


3.3920 7191 

0.2948 0507 

410.0694 7024 

120.8905 5927 

*10 

*ii 

3.4118 6900 

0.2930 9535 

413.4615 4215 

121.1836 5461 

an 

mzm 

3.4317 6151 

0.2913 9554 

416.8734 0114 

121.4750 5016 



3.4517 8012 

0.2897 0569 

420.3051 6265 

121.7647 5575 


ES 

3.4719 1550 

0.2880 2544 

423.7560 4276 

122.0527 8119 

114 

U 

3.4921 6834 

0.2863 5504 

427.2288 5826 

122.3391 3623 

SI* 


3.5125 3032 

0.2846 9432 

430.7210 2660 

122.6238 3055 

SIS 

! *17 

3.5330 2913 

0.2830 4324 

434.2335 6593 

122.9068 7379 

SIT 


3.5536 3847 

0.2814 0173 

437.7665 9506 

123.1882 7551 

SIS 

fcdi 

3.5743 6803 

0.2797 6974 

441.3202 3353 

123.4680 4525 

SI* 

LI 

3.5952 1851 

0.2781 4721 

444.8946 0156 

1 

123.7461 9246 

S80 

SSI 

3.6161 9062 

0.2765 3410 

448.4898 2007 

124.0227 2655 

SSI 

sss 

3.6372 8506 

0.2749 3033 

452.1060 1069 

124.2976 5689 

ass 

SS3 

3.6586 0256 

0.2733 3588 

455.7432 9576 

124.5709 9276 

sss 

SS4 

3.6798 4382 

0.2717 5066 

459.4017 9831 

124.8427 4343 

SS4 

SSS 

3.7013 0068 

0.2701 7464 

463.0816 4213 

125.1129 1807 

ss* 

HI 

3.7229 0055 

0.2686 0777 

466.7829 6171 

125.3815 2584 


1*7 

3.7446 1747 

0.2670 4997 

470.5058 5226 

125.6485 7581 

SS7 

SSS 

3.7664 6107 

0.2655 0122 

474.2504 6973 

125.9140 7703 

SSS 

IS* 

3.7884 3210 

0.2639 6144 

478.0169 3081 

126.1780 3847 

SS* 

*30 

3.8106 3128 

0.2624 3060 

481.8053 6290 

126.4404 0907 

ISO 

SSI 

3.8327 5938 

0.2609 0863 

485.6158 9419 

126.7013 7770 

SSI 

SSS 

3.8551 1715 

0.2593 9549 

489.4488 5357 

126.9607 7319 

sss 

sss 

3.8776 0533 

0.2578 9112 

493.3037 7071 

127.2186 6431 

sss 

S34 

3.9002 2469 

0.2563 9548 

497.1813 7604 

127.4750 5980 

SS4 

SSS 

3.9229 7600 

0.2549 0852 

501.0818 0074 

127.7299 6832 


sss 

3.9458 6003 

0.2534 3018 

505.0045 7674 

127.9833 9849 

sss 

tan 

3.9688 7755 

0.2519 6041 

608.9504 3677 

128.2353 5890 

SS7 

sss 

3.9920 2933 

0.2504 9916 

512.9193 1432 

128.4858 5806 

SSS 

sss 

4.0153 1617 

0.2490 4639 

516.9113 4365 

128.7349 0445 

ss* 

S40 

4.0387 3885 

0.2476 0205 

620.9266 5983 

128.9825 0650 

S40 

S41 

4.0622 9816 

0.2461 6608 

524.9663 9867 

129.2288 7257 

S41 

*41 

4.0850 9490 

0.2447 3844 

529.0278 9683 

129.4734 1101 

S4S 

S4S 

4.1098 2987 

0.2433 1907 

533.1136 9173 

129.7167 3008 

S43 

*44 

4.1338 0388 

0.2419 0794 

537.2235 2160 

129.9586 3803 

S44 

III 

4.1579 1773 

0.2405 0500 

541.3573 2548 

130.1991 4303 

S45 


4.1821 7225 

0.2391 1019 

545.5152 4321 

130.4382 5322 

*4* 


4.2065 6826 

0.2377 2347 

549.6974 1546 

130.6759 7669 

S47 

1-19 

4.2311 0657 

0.2363 4479 

653.9039 8372 

130.9123 2148 



4.2557 8803 

0.2349 7411 

558.1350 9029 

131.1472 9559 

S4* 

Kfl 

4.2806 1346 

0.2336 1138 

562.3908 7832 

131.3809 0696 

*56 
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VII Annuity Whose Present Value at Compound Interest is 1 



1.0025 0000 
0.501 S 7578 
0.3350 0138 
0.2515 6445 
0.2015 0250 

0.16S1 2803 
0.1442 8828 
0.1284 1035 
0.1125 0462 
0.1013 6015 


- - -= — + < 

1-P" «ST» 


1.0028 1667 
0.5021 8656 
0.3352 7667 
0.2518 2557 
0.2017 5340 

0.1683 7218 
0.1445 2866 
0.1266 4620 
0.1127 3777 
0.1016 1117 


1.0033 3333 
0.5025 0136 
0.3355 5802 
0.2520 8680 
0.2020 0444 

0.1686 1650 
0.1447 6624 
0.1268 6228 
0.1126 7118 
0.1018 4246 


1.0041 6667 
0-5031 2717 
0.3361 I486 
0.2526 0658 
0.2025 0663 

0.1861 0564 
0.1452 4800 
0.1273 5512 
0.1134 3876 
0.1023 0566 



0.0822 7840 
0.0846 6370 
0.0782 7565 
0.0727 7510 
0.0680 0777 


0.0625 0772 
0.0846 2163 
0.0785 0274 
0.0730 0063 
0.0662 3278 


0.0627 3736 
0.0851 4660 
0.0787 2686 
0.0732 2718 
0.0664 5625 


0.0631 6757 
0.0856 0748 
0.0761 8532 
0.0736 8062 
0.0668 1045 



0.0636 3642 
0.0601 5567 
0.0568 6433 
0.0538 5722 
0.0513 2266 

0.0486 3847 
0.0467.7278 
0.0447 6455 
0.0428 6121 
0.0413 1268 

0.0397 7312 
0.0383 4736 
0.0370 2347 
0.0357 6063 
0.0346 4056 

0.0335 6446 
0.0325 5569 
0.0316 0606 
0.0307 1620 
0.0298 7533 

0.0290 8121 
0.0263 3004 
0.0276 1643 
0.0269 4335 
0.0263 0204 

0.0256 9204 
0.0231 1112 
0.0245 5724 
0.0240 2855 
0.0233 2339 

0.0230 4022 
0.0225 7762 
0.0221 3433 
0.0217 0813 
0.0213 0099 


0.0640 6076 
0.0603 7664 
0.0571 0761 
0.0541 6008 
0.0515 4537 

0.0491 6166 
0.0466 9471 
0.0450 1625 
0.0432 0272 
0.0415 3433 

0.0399 9434 
0.0385 6847 
0.0372 4450 
0.0360 1166 
0.0348 6149 

0.0337 8536 
0.0327 7653 
0.0318 2889 
0.0308 3703 
0.0300 9618 

0.0293 0208 
0.0283 3094 
0.0278 3636 
0.0271 6434 
0.0263 2308 

0.0256 1315 
0.0233 3229 
0.0247 7848 
0.0242 4987 
0.0237 4479 

0.0232 6170 
0.0227 6920 
0.0223 5600 
0.0216 3062 
0.0213 2267 


0.0642 8557 
0.0606 0366 
0.0573 3140 
0.0544 0348 
0.0517 6844 

0.0493 8445 
0.0472 1726 
0.0452 3861 
0.0434 2462 
0.0417 5640 

0.0402 1630 
0.0387 9035 
0.0374 6632 
0.0362 3367 
0.0350 8325 

0.0340 0712 
0.0329 8830 
0.0320 5067 
0.0311 5885 
0.0303 1603 

0.0295 2399 
0.0287 7291 
0.0280 6141 
0.0273 8644 
0.0267 4527 

0.0261 3543 
0.0255 5466 
0.0250 0065 
0.0244 7246 
0.0239 6746 

0.0234 8451 
0.0230 2213 
0.0225 7605 
0.0221 5410 
0.0217 4818 


0.0647 3655 
0.0610 5367 
0.0577 8053 
0.0548 5161 
0.0522 1630 

0.0468 3183 
0.0476 6427 
0.0456 6531 
0.0438 7136 
0.0422 0270 

0.0406 6247 
0.0392 3845 
0.0376 1239 
0.0366 7674 
0.0355 2636 

0.0344 5330 
0.0334 4458 
0.0324 9708 
0.0316 0540 
0.0307 6476 

0.0299 7060 
0.0292 2003 
0.0265 0875 
0.0278 3402 
0.0271 9310 

0.0263 6352 
0.0260 0303 
0.0254 4661 
0.0246 2141 
0.0244 1675 

0.0236 3406 
0.0234 7204 
0.0230 2626 
0.0226 0468 
0.0221 6711 
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Annuity Whose Present Value at Compound Interest is 1 




0.020* 0*00 
0.0205 3184 
0.0201 6*00 
0 . 01*8 1074 
0 . 01*4 8314 

0.01*1 S8S8 
0 . 018 * 4542 
0.0183 4308 
0.0182 3101 
0 . 017 * 886 * 

0 . 017 * *364 
0.0174 3142 
0.0171 7561 
0 . 018 * 2780 
0.0188 8764 

0.0164 5476 
0.0182 2086 
0.0180 0*61 
0.0137 *674 
0.0153 8986 

0.0153 8902 
0.0131 9368 
0.0150 0370 
0.0140 1087 
0.0140 3090 

0.0144 6383 
0.0142 9327 
0.0141 2708 
0.0139 6311 
0.0130 0721 

0.0130 3321 
0.0133 02*8 
0.0133 3639 
0.0132 1330 
0.0130 735 * 

0 . 012 * 3714 
0.0128 0384 
0.0126 7357 
0.0123 4623 
0.0124 2177 

0.0123 0004 
0.0121 0096 
0.0120 6446 
0 . 011 * 5044 
0.0110 3884 

0.0117 2*57 
0.0116 2257 
0.0113 1776 
0.0114 ISO * 
0.0113 1446 


1 

t 


“ l - 


0.0211 

3083 

0.0207 

53*3 

0.0203 

9126 

0.0200 4205 

0 . 01*7 0557 

0 . 01*3 8113 

0 . 01*0 6810 

0.0107 

050 * 

0.0104 

73*4 

0.0181 

*173 

0.0179 

1083 

0.0176 

3474 

0.0173 *906 

0.0171 

513 * 

0 . 016 * 

1136 

0.0166 7863 

0.0164 

528 * 

0.0162 

3376 

j 0.0160 2102 

0.0158 

1439 

0.0156 

1339 

0.0154 

1840 

0.0152 2857 

0.0130 

4389 

0.0148 

6413 

0.0146 

*916 

0.0145 

1974 

0.0143 

3270 

0.0141 

9009 

0.0140 

3313 

0.0136 792 * 

0.0137 

2*22 

0.0135 

0270 

0.0134 

3985 

0.0133 

0030 

0.0131 

6400 

0.0130 

3006 

1 0.0129 0076 

0.0127 

7360 

0 . 012 * 

4928 

0.0125 2770 

0.0124 

007 * 

0.0122 

9245 

0.0121 

7860 

0.0120 6716 

0.0119 

3003 

0.0118 

3121 

0.0117 

4637 

0.0116 

4403 

0.0115 4360 


= =- + * 


0.0213 342 * 
0 . 020 * 7731 
0.0206 14*8 
0.0202 * 5*2 
0 . 019 * 2*38 

0 . 01*6 052 * 
0 . 01*2 *241 
0.0199 *033 
0.0186 *036 
0.0184 1652 

0.0181 4377 
0.0178 7904 
0.0176 2432 
0.0173 7601 
0.0171 36*3 

0.0169 0438 
0.0166 7678 
0.0164 3*05 
0.0162 472 * 
0.0160 4083 

0.0138 4021 
0.0156 4518 
0.0134 3553 
0.0152 7103 
0.0130 *147 

0.0149 1666 
0.0147 4641 
0.0145 8036 
0.0144 1892 
0.0142 6133 

0.0141 0770 
0.0139 3781 
0.0138 1156 
0.0136 68*1 
0.0135 2944 

0.0133 *333 
0.0132 6038 
0.0131 3046 
0.0130 0349 
0.0128 7*36 

0.0127 37*7 
0.0126 3925 
0.0125 2310 
0.0124 0944 
0.0122 *619 

0.0121 8*28 
0.0120 8263 
0.0119 7818 
0.0118 7585 
0.0117 7839 


0.0218 0557 
0.0214 2*16 
0.0210 6700 
0.0207 1830 
0.0203 8234 

0.0200 5843 
0.0197 4393 
0.0194 4426 
0.0191 5287 
0.0188 7123 

0.0185 9888 
0.0183 3336 
0.0180 8023 
0.0178 3313 
0.0173 9371 

0.0173 6136 
0.0171 363 * 
0.0169 1788 
0.0167 0374 
0.0164 9*71 

0.0162 9952 
0.0161 0493 
0.0159 1572 
0.0157 3165 
0.0155 5253 

0.0153 7016 
0.0152 0036 
0.0150 4293 
0.0148 8177 
0.0147 2464 

0.0145 7144 
0.0144 2200 
0.0142 7620 
0.0141 3391 
0.0139 9500 

0.0138 5*33 
0.0137 2685 
0.0133 9740 
0.0134 706 * 
0.0133 4721 

0.0132 262 * 
0.0131 0803 
0.0129 9234 
0.0128 7*15 
0.0127 6037 

0.0126 5*92 
0.0125 5374 
0.0124 4*76 
0.0123 4790 
0.0122 4*11 
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Annuity Whose Present Value at Compound Interest is 1 VII 

1 i _ 1 . , 



1 — ®" »Sli 


_ H% 

0.0081 S70S O.OOS4 3*21 
0.0081 9412 0.0083 8848 
0.0081 1178 0.0083 9432 
0.0080 8889 0.0083 1273 
0.0080 2870 0.0082 7197 

0.0078 8788 0.0082 3118 
0.0078 4780 0.0081 8118 
0.0078 0813 0.0081 9171 
0.0078 6888 0.0081 1279 
0.0078 3030 0.0080 7428 

0.0077 8212 0.0080 3831 
0.0077 9442 0.0078 8882 
0.0077 1720 0.0078 8180 
0.0078 0844 0.0078 2824 
0.0078 4413 0.0078 8813 

0.0078 0826 0.0078 8347 
0.0079 7284 0.0078 1828 
0.0078 3784 0.0077 8346 
0.0078 0327 0.0077 4808 
0.0074 6811 0.0077 1813 

0.0074 3936 0.0076 8198 
0.0074 0201 0.0076 4844 
0.0073 6809 0.0076 1868 
0.0073 3648 0.0079 8332 
0.0073 0428 0.0079 9133 

0.0072 7246 0.0079 1872 
0.0072 4103 0.0074 8847 
0.0072 0884 0.0074 8798 
0.0071 7821 0.0074 2706 
0.0071 4883 0.0073 8688 

0.0071 1878 0.0073 6704 
0.0070 6806 0.0073 3794 
0.0070 9871 0.0073 0838 
0.0070 3067 0.0072 7894 
0.0070 0189 0.0072 8102 

0.0068 7394 0.0072 2281 
0.0068 4949 0.0071 8482 
0.0068 1766 0.0071 6734 
0.0068 8017 0.0071 4009 
0.0068 6288 0.0071 1307 

0.0066 3606 0.0070 8837 
0.0068 0847 0.0070 9886 
0.0067 8314 0.0070 3364 
0.0067 8706 0.0070 0788 
0.0067 3131 0.0068 8242 

0.0067 0961 0.0068 9711 
0.0066 6097 0.0088 3208 
0.0066 9998 0.0068 0730 
0.0066 3087 0.0068 8278 
0.0066 0640 0.0066 9892 


417 


M% 

D 

0.0088 3623 

191 

0.0088 8388 

192 

0.0068 9231 

193 

0.0088 1118 

194 

0.0087 7063 

199 

0.0087 3060 

196 

0.0086 8110 

197 

0.0086 9211 

189 

0.0086 1364 

199 

0.0089 7966 

ISO 

0.0089 3817 

1S1 

0.0083 0116 

162 

0.0084 8462 

163 

0.0084 2893 

164 

0.0083 8283 

u 

0.0083 9779 

El3 

0.0083 2302 

167 

0.0082 6671 

168 

0.0082 9482 

169 

0.0062 2133 

170 

0.0061 6626 

171 

0.0081 9863 

172 

0.0061 2336 

173 

0.0080 8147 

174 

0.0080 9687 

178 

0.0080 2884 

176 

0.0078 8808 

177 

0.0078 6768 

178 

0.0078 3763 

179 

0.0078 0784 

160 

0.0078 7838 

161 

0.0078 4997 

182 

0.0079 2088 

183 

0.0077 8233 

184 

0.0077 6449 

189 

0.0077 3677 

186 

0.0077 0936 

187 

0.0076 8226 

186 

0.0076 9946 

199 

0.0076 2889 

190 

0.0076 0274 

191 

0.0073 7681 

192 

0.0079 3117 

193 

0.0073 2980 

194 

0.0073 0071 

199 

0.0074 7989 

196 

0.0074 9133 

197 

0.0074 2704 
0.0074 0300 

H 

0.0073 7922 

200 
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Annuity Whose Present Value at Compound Interest is 1 


•nil 







1 i 

1 — t 

H% 

Y.% 

1.0050 0000 

1.0058 3333 

0.5037 5312 

0.5043 7924 

0.3366 7221 

0.3372 2976 

0.2531 3279 

0.2336 5644 

0.2030 09*7 

0.2035 1357 

0.1695 *546 

0.1700 85*4 

0.1457 2654 

0.1462 0986 

0.1278 2888 

0.1283 0351 

0.1139 0736 

0.1143 7698 

0.1027 7057 

0.1032 3632 

0.0936 5903 

0.0*41 2175 

0.0860 6643 

0.0865 2675 

0.0796 4224 

0.0801 0064 

0.0741 360* 

0.0745 9295 

0.0693 6436 

0.06*8 1999 

0.0651 6937 

0.0656 4401 

0.0615 057* 

0.0619 5966 

0.0582 3173 

0.0586 8499 

0.0553 0253 

0.0537 5532 

0.0526 6645 

0.0331 1889 

0.0502 8163 

0.0507 3383 

0.0481 1380 

0.0485 6585 

0.0461 3465 

0.0465 8663 

0.0443 2061 

0.0447 7238 

0.0426 5186 

0.0431 0388 

0.0411 1163 

0.0415 6376 

0.0396 8565 

0.0401 3793 

0.0383 6167 

0.0388 1415 

0.0371 2914 

0.0375 8186 

0.0359 78*2 

0.0364 31*1 

0.0349 0304 

0.0353 5633 

0.0338 9453 

0.0343 4815 

0.0329 4727 

0.0334 0124 

0.0320 5586 

0.0325 1020 

0.0312 1550 

0.0316 7024 

0.0304 2194 

0.0308 7710 

0.0296 713* 

0.0301 2698 

0.0289 6045 

0.0294 1649 

0.0282 8607 

0.0287 4258 

0.0276 4552 

0.0281 0251 

0.0270 3631 

0.0274 937* 

0.0264 5622 

0.026* 1420 

0.0259 0320 

0.0263 6170 

0.0253 7541 

0.0258 3443 

0.0248 7117 

0.0253 3073 

0.0243 8894 

0.0248 4905 

0.0239 2733 

0.0243 8798 

0.0234 8503 

0.023* 4624 

0.0230 6087 

0.0235 2265 

0.0226 5376 

0.0231 1611 


1.0062 5000 
0.5046 6237 
0.3575 0S6S 
0.233# 1642 
0.2037 6538 

0.1703 3143 
0.1464 5082 
0/1285 4118 
0.1146 1218 
0.1034 6963 

0.0*43 5358 
0.0867 5742 
0.0803 303* 
0.0748 2168 
0.0700 4845 

0.0856 7202 
0.0621 8732 
0.0588 1236 
0.055* 8252 
0.0533 4567 

0.0509 6083 
0.0487 *281 
0.0468 1360 
0.0449 *959 
0.0433 30*6 

0.0417 9094 
0.0403 6523 
0.0390 4159 
0.0378 0946 
0.0366 596* 

0.0355 8430 
0.0345 7633 
0.0336 2964 
0.0327 3883 
0.0318 9911 

0.0311 0622 
0.0303 5638 
0.0296 4614 
0.0289 7250 
0.0283 3271 

0.0277 2429 
0.0271 44*9 
0.0265 9278 
0.0260 6583 
0.0255 6243 

0.0250 8108 
0.0246 2032 
0.0241 7890 
0.0237 5363 
0.0233 4*43 


1.0066 6667 
0.5050 0554 
0.3377 8762 
0.2541 8051 
0.2040 1772 

0.1705 770* 
0.1466 9198 
0.1287 7*07 
0.1148 4763 
0.1037 0321 

0.0945 8572 
0.0869 8843 
0.0805 6052 
0.0750 5141 
0.0702 7734 

0.0661 0049 
0.0624 1 546 
0.0591 4030 
0.0562 1027 
0.0535 7362 

0.0511 8843 
0.0490 2041 
0.0470 4123 
0.0452 2729 
0.0435 5876 

0.0420 1886 
0.0405 *331 
0.0392 6983 
0.0380 378* 
0.0368 8832 

0.0358 1316 
0.0346 0542 
0.0338 5898 
0.0329 6843 
0.0321 2898 

0.0313 3637 
0.0305 8680 
0.0298 7687 
0.0292 0354 
0.0285 6406 

0.0279 5595 
0.0273 76*7 
0.0268 250* 
0.0262 *847 
0.0257 9541 

0.0253 143* 
0.0248 53*9 
0.0244 1292 
0.0239 *001 
0.0235 8416 
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Annuity Whose Present Value at Compound Interest is 1 

-L_!—J - + i 

1-r* t^i 









H% 

Vt% 

W7o 

h% 

0 . 0 Z 22 

6269 

0.0227 2563 

0.0229 5928 

0.0231 

9437 

0.021 a a « 7 s 

0.0223 5027 

0.0225 6425 

0.0228 

1971 

0.0219 2907 

0.0219 8919 

0.0222 2350 

0.0224 

5932 

0.0211 

7686 

0.0216 4157 

0.0216 7623 

0.0221 

1242 

0 . 020a 

4139 

0.0213 0671 

0.0215 4171 

0.0217 7627 

0.0209 

1797 

0.0209 8390 

0.0212 1925 

0.0214 

5616 

0.0202 0598 

0.0206 7251 

0.0209 0821 

0.0211 

4552 

0.0199 

0481 

0.0203 7196 

0.0206 0801 

0.0208 

4569 

0.0196 

1392 

0.0200 8170 

0.0203 1809 

0.0205 

5616 

0.0193 

3280 

0.0198 0120 

0.0200 3795 

0.0202 7639 

0.0190 

6096 

0.0195 2999 

0.0197 6709 

0.0200 

0592 

0.0187 

9796 

0.0192 6762 

0.0195 0506 

0.0197 

4429 

0.0185 4337 

0.0190 1366 

0.0192 5148 

0.0194 9108 

0.0182 9681 

0.0187 6773 

0.0190 0591 

0.0192 4590 

0.0180 

5789 

0.0185 2946 

0.0187 6800 

0.0190 0837 

0.0178 

2627 

0.0182 9848 

0.0165 3739 

0.0187 

7815 

0.0176 

0163 

0.0180 7449 

0.0183 1376 

0.0185 5491 

0.0173 

6366 

0.0178 5716 

0.0180 9680 

0.0183 

3835 

0.0171 

7206 

0.0176 4622 

0.0178 8622 

0.0181 

2816 

0.0169 

6657 

0.0174 4138 

0.0176 8175 

0.0179 

2409 

0.0167 6693 

0.0172 4239 

0.0174 8313 

0.0177 2586 

0.0165 

7289 

0.0170 4901 

0.0172 9011 

0.0175 

3324 

0.0163 

6422 

0.0168 6100 

0.0171 0247 

0.0173 

4600 

0.0162 

0070 

0.0166 7814 

0.0169 1989 

0.0171 

6391 

0.0160 

2214 

0.0169 0024 

0.0167 4246 

0.0169 

8678 

0.0158 

4832 

0.0163 2709 

0.0165 6966 

0.0168 

1440 

0.0156 7908 

0.0161 5851 

0.0164 0147 

0.0166 4659 

0.0155 

1423 

0.0159 9432 

0.0162 3766 

0.0164 

8318 

0.0153 

5360 

0.0158 3436 

0.0160 7808 

0.0163 

2400 

0.0151 

9704 

0.0156 7847 

0.0159 2256 

0.0161 

6889 

0.0150 4439 

0.0155 2650 

0.0157 7096 

0.0160 

1769 

0.0146 9552 

0.0153 7830 

0.0156 2314 

0.0158 

7027 

0.0147 

5028 

0.0152 3373 

0.0154 7895 

0.0157 

2649 

0.0146 

0855 

0.0150 9268 

0.0153 3828 

0.0155 

8621 

0.0144 

7021 

0.0149 5501 

0.0152 0096 

0.0154 4933 

0.0143 

3513 

0.0148 2060 

0.0150 6696 

0.0153 

1570 

0.0142 

0320 

0.0146 8935 

0.0149 3606 

0.0151 

8524 

0.0140 

7431 

0.0145 6115 

0.0148 0826 

0.0150 

5781 

0.0139 4637 

0.0144 3988 

0.0146 8337 

0.0149 

3334 

0.0138 

2527 

0.0143 1347 

0.0145 6134 

0.0148 

1170 

0.0137 0493 

0.0141 9380 

0.0144 4205 

0.0146 9282 

0.0139 8724 

0.0140 7679 

0.0143 2542 

0.0145 7660 

0.0134 

7213 

0.0139 6236 

0.0142 1137 

0.0144 6296 

0.0133 

5950 

0.0138 5042 

0.0140 9982 

0.0143 

5181 

0.0132 4930 

0.0137 4090 

0.0139 9067 

0.0142 

4308 

0.0131 

4143 

0.0138 8372 

0.0138 6367 

0.0141 

3666 

0.0130 

3583 

0.0139 2880 

0.0137 7933 

0.0140 3255 

0.0129 

3242 

0.0134 2606 

0.0136 7700 

0.0139 

3062 

0.0128 3115 

0.0133 2546 

0.0135 7679 

0.0138 3062 

0.0127 3194 

0.0132 2696 

0.0134 7065 

0.0137 3308 
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VII Annuity Whose Present Value at Compound Interest is 1 


-L_ ‘ --L + , 

as* 1 —«r» s^n 


B 

%% 

\% 

1% 

l*% 


1.0079 0000 

1.0087 8000 

1.0100 oooo 

1.0112 5000 


0.9036 3200 

0.3069 7203 

0.3073 1244 

0.9084 3323 


0.3383 4378 

0.3391 8361 

0.3400 2211 

0.3406 6130 


0.2547 0301 

0.2954 9237 

0.2562 8109 

0.2570 7038 


0.2043 2242 

0.2032 8049 

0.2040 3980 

0.2068 0034 

1 

0.t7l0 6681 

01718 0789 

0.1723 4837 

0.1732 9034 

If 

0.1471 7488 

0.1479 0070 

0.1486 2828 

0.1493 3762 

H 

0.1282 3332 

0.1299 7190 

0.1306 9029 

0.1314 1071 

H 

0.1193 1928 

0.1160 2868 

0.1167 4037 

0.1174 9432 

10 

0.1041 7123 

0.1048 7536 

0.1055 8208 

0.1062 9131 

11 

0.0930 3084 

0.0937 3111 

0.0964 3408 

0.0971 3984 

12 

0.0874 3148 

0.0681 4860 

0.0888 4879 

0.0895 3203 

13 

0.0810 2186 

0.0817 1669 

0.0624 1482 

0.0831 1626 

14 

0.0733 1146 

0.0762 0433 

0.0769 0117 

0.0776 0138 

13 

0.0707 3638 

0.0714 2817 

0.072t 2378 

0.0728 2321 

16 

0.0663 3879 

0.0672 4963 

0.0679 4460 

0.0666 4363 

17 

0.0628 7321 

0.0635 6346 

0.0642 9606 

0.0649 3698 

18 

0.0393 9766 

0.0602 8736 

0.0609 8203 

0.0616 8113 

18 

0.0366 6740 

0.0373 3715 

0.0580 3173 

0.0387 5120 

20 

0.0340 3063 

0.0947 2042 

0.0354 1332 

0.0561 1531 

21 

0.0316 4343 

0.0323 3341 

0.0530 3075 

0.0537 3145 

22 

0.0494 7748 

0.0501 6779 

0.0308 6371 

0.0313 6529 

23 

0.0474 9846 

0.0481 8921 

0.0468 6384 

0.0495 6633 

24 

0.0436 8474 

0.0463 7604 

0.0470 7347 

0.0477 7701 

23 

0.0440 1630 

0.0447 0843 

0.0494 0673 

0.0461 1144 

26 

0.0424 7693 

0.0431 6939 

0.0438 6888 

0.0445 7479 

27 

0.0410 3176 

0.0417 4320 

0.0424 4353 

0.0431 5273 

rw 

0.0397 2871 

0.0404 2300 

0.0411 2444 

0.0416 3299 

rf 

0.0384 8723 

0.0391 9243 

0.0398 9302 

0.0406 0498 

so 

0.0373 4816 

0.0380 4431 

0.0387 4811 

0.0394 5953 

31 

0.0362 7352 

0.0369 7068 

0.0376 7373 

0.0363 8866 

n 

0.0332 6634 

0.0339 6434 

0.0366 7089 

0.0373 8535 


0.0343 2048 

0.0350 1976 

0.0357 2744 

0.0364 4349 

34 

0.0334 3053 

0.0341 3092 

0.0348 3997 

0.0333 5763 

m 

0.0323 9170 

0.0332 9324 

0.0340 0369 

0.0347 2299 


0.0317 9973 

0.0325 0244 

0.03S2 1491 

0.0339 3529 

37 

0.0310 3082 

0.0317 5473 

0.0324 6803 

0.0331 9072 

n 

0.0303 4157 

0.0310 4671 

0.0317 6130 

0.0324 8989 

d 

0.0296 6693 

0.0303 7331 

0.0310 9160 

0.0318 1773 

lI 

0.0290 3016 

0.0297 3790 

0.0304 3360 

0.0311 6349 

41 

0.0284 2276 

0.0291 3169 

0.0296 3102 

0.0305 9069 

42 

0.0278 4452 

0.0285 3473 

0.0292 7343 

0.0300 0709 

El 

0.0272 9338 

0.0280 0493 

0.0287 2737 

0.0294 6064 

fcj 

0.0267 6751 

0.0274 8039 

0.0282 0441 

0.0289 3949 

El 

0.0262 6821 

0.0269 7943 

0.0277 0303 

0.0264 4197 

H 

0.0297 6496 

0.0265 0033 

0.0272 2773 

0.0279 6692 

47 

0.0293 2332 

0.0260 4228 

0.0267 7111 

0.0275 1173 


0.0248 8504 

0.0236 0338 

0.0263 3384 

0.0270 7632 

ni 

0.0244 6292 

0.0251 8265 

0.0259 1474 

0.0266 3910 

so 

0.0240 8767 

0.0247 7900 

0.0295 1273 

0.0262 3898 
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Annuity Whose Present Value at Compound Int 

J- = -±- = ±+i 

azi 1-P" 9^ 


t is 1 





%% 

h % 

1 % 

l \% 

0.0236 SMS 

0.0243 

9142 

0.0251 

2690 

0.0238 7494 

0.0232 9503 

0.0240 

1999 

0.0247 5603 

0.0255 0606 

0.0229 3549 

0.0236 6094 

0.0243 

9956 

0.0251 5149 

0.0225 9939 

0.0233 

1619 

0.0240 

5658 

0.0248 1043 

0.0222 5905 

0.0229 

8430 

0.0237 

2637 

0.0244 8213 

0.0219 3479 

0.0226 

8449 

0.0234 

0823 

0.0241 6592 

0.0219 2499 

0.0223 

5811 

0.0231 

0156 

0.023 8 6116 

0.0213 2597 

0.0220 

5858 

0.0228 0573 

0.0235 6726 

0.0210 5727 

0.0217 7135 

0.0225 2020 

0.0232 8366 

0.0207 5939 

0.0214 

9390 

0.0222 

4445 

0.0230 0985 

0.0204 9973 

0.0212 

2575 

0.0219 

7800 

0.0227 4534 

0.0202 2795 

0.0209 

6644 

0.0217 2041 

0.0224 8969 

0.0199 7590 

0.0207 

1557 

0.0214 7125 

0.0222 4247 

0.0197 3127 

0.0204 

7273 

0.0212 3013 

0.0220 0329 

0.0194 9490 

0.0202 

3754 

0.0209 9667 

0.0217 7178 

0.0192 9524 

0.0200 

0968 

0.0207 7052 

0.0215 4759 

0.0190 4289 

0.0197 

8679 

0.0205 5136 

0.0213 3037 

0.0188 2718 

0.0195 

7459 

0.0203 3888 

0.0211 1985 

0.0189 1785 

0.0193 

6677 

I 0.0201 

3280 

0.0209 1571 

0.0184 1494 

0.0191 

6506 

0.0199 3262 

0.0207 1769 

0.0182 1728 

0 . 0 TS 9 6921 

0.0197 3870 

0.0205 2552 

0.0180 2584 

0.0197 

7897 

0.0195 5019 

0.0203 3696 

0.0178 3917 

0.0185 

9411 

0.0193 

6706 

0.0201 5779 

0.0178 5798 

0.0184 

1441 

0.0191 

8910 

0.0199 8177 

0.0174 8170 

0.0182 

3968 

0.0190 

1609 

0.0198 1072 

0.0173 1020 

0.0180 

6987 

0.0198 

4794 

0.0196 4442 

0.0171 4328 

0.0179 

0426 

0.0186 6416 

0.0194 8269 

0.0159 8074 

0.0177 

4324 

0.0185 2488 

0.0193 2536 

0.0168 2244 

0.0175 

8645 

0.0163 6984 

0.0191 7226 

0.0188 9821 

0.0174 

3374 

0.0182 

1895 

0.0190 2323 

0.0155 1790 

0.0172 

8494 

0.0180 7160 

0.0188 7812 

0.0163 7139 

0.0171 

3992 

0.0179 

2851 

0.0197 3679 

0.0162 2847 

0.0169 

9654 

0.0177 

8896 

0.0185 9908 

0.0160 8908 

0.0168 

6067 

0.0176 5273 

0.0184 6489 

0.0159 5308 

0.0167 

2619 

0.0175 

1999 

0.0183 3409 

0.0158 2034 

0.0165 

9497 

0.0173 

9050 

0.0162 0654 

0.0156 9076 

0.0164 

6691 

0.0172 

6417 

0.0180 8215 

0.0155 9423 

0.0163 

4190 

0.0171 

4069 

0.0179 6061 

0.0154 4094 

0.0182 

1982 

0.0170 

2056 

0.0178 4240 

0.0153 1989 

0.0161 

0060 

0.0169 0306 

0.0177 2684 

0.0152 0190 

0.0159 

8413 

0.0167 8832 

0.0176 1403 

0.0150 8857 

0.0158 

7031 

0.0166 

7624 

0.0175 0387 

0.0149 7382 

0.0157 

5908 

0.0165 6673 

0.0173 9629 

0.0148 6356 

0.0156 

5033 

0.0164 

5971 

0.0172 9119 

0.0147 5571 

0.0155 

4401 

0.0163 

5511 

0.0171 8651 

0.0146 5020 

0.0154 

4002 

0.0162 

5284 

0.0170 8916 

0.0145 4696 

0.0153 3629 

0.0161 

5284 

0.0169 9007 

0.0144 4592 

0.0152 

3877 

0.0160 

5503 

0.0168 9416 

0.0143 4701 

0.0151 

4137 

0.0159 

5936 

0.0168 0041 

0.0142 5017 

i 

0.01 50 4604 

0.0158 6574 

0.0167 0870 
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VII Annuity Whom Present Value at Compound Interest is 1 

-L = _!- = -i- + t 

On> 1 —r" 


H% 1% i*% 


0 . 016 * IBM 
0.0165 3122 
0.0164 4 S 34 
0.0163 6128 
0.0162 7 B 00 

0.0161 6844 
0.0161 1858 
0.0160 4231 
0.0156 6665 
0.0158 8252 

0.0158 1680 
0.0157 4873 
0.0156 7688 
0.0156 1061 
0.0155 4358 

0.0154 7766 
0.0154 1342 
0.0153 5022 
0.0152 6824 
0.0152 2743 

0.0151 6777 
0.0151 0824 
0.0150 5178 
0.0148 8542 
0.0146 4006 

0.0148 8576 
0.0146 3244 
0.0147 8008 
0.0147 2866 
0.0146 7617 

0.0146 2658 
0.0145 7687 
0.0145 3202 
0.0144 8501 
0.0144 3682 

0.0143 6343 
0.0143 4863 
0.0143 0466 
0.0142 6160 
0.0142 1855 

0.0141 7782 
0.0141 3666 
0.0140 6674 
0.0140 5717 
0.0140 1826 

0.0136 7688 
0.0138 4235 
0.0138 0533 
0.0138 6861 
0.0138 3308 


\% 

H% 

1 % 

0.0141 5533 

0.0148 5271 

0.0157 7413 

0.0140 6243 

0.0148 6133 

0.0156 8446 

0.0136 7143 

0.0147 7184 

0.0153 6666 

0.0138 8226 

0.0146 8418 

0.0155 1073 

0.0137 6487 

0.0145 9830 

0.0154 2656 

0.0137 0622 

0.0145 1415 

0.0153 4412 

0.0136 2524 

0.0144 3168 

0.0152 6336 

0.0135 4261 

0.0143 5086 

0.0151 8423 

0.0134 6217 

0.0142 7162 

0.0151 0669 

0.0133 8286 

0.0141 8393 

0.0150 3069 

0.0133 0327 

0.0141 1774 

0.0146 5620 

0.0132 2603 

0.0140 4301 

0.0146 8317 

0.0131 5425 

0.0136 6671 

0.0148 1156 

0.0130 8064 

0.0138 6780 

0.0147 4133 

0.0130 0876 

0.0138 2724 

0.0146 7245 

0.0128 3603 

0.0137 5798 

0.0146 0486 

0.0128 6857 

0.0136 6003 

0.0145 3860 

0.0128 0037 

0.0138 2331 

0.0144 7356 

0.0127 3336 

0.0135 5781 

0.0144 0973 

0.0126 6756 

0.0134 6350 

0.0143 4709 

0.0126 0264 

0.0134 3034 

0.0142 8361 

0.0123 3642 

0.0133 6832 

0.0142 2525 

0.0124 7702 

0.0133 0740 

0.0141 6569 

0.0124 1368 

0.0132 4734 

0.0141 0780 

0.0123 3340 

0.0131 6874 

0.0140 5065 

0.0122 6614 

0.0131 3066 

0.0139 9452 

0.0122 3788 

0.0130 7418 

0.0136 3636 

0.0121 6060 

0.0130 1838 

0.0138 8524 

0.0121 2428 

0.0128 6352 

0.0138 3203 

0.0120 6888 

0.0129 0960 

0.0137 7675 

0.0120 1440 

0.0128 3658 

0.0137 2637 

0.0118 6080 

0.0128 0446 

0.0136 7788 

0.0119 0808 

0.0127 5320 

0.0136 2825 

0.0118 5621 

0.0127 0278 

0.0133 7947 

0.0118 0316 

0.0126 5321 

0.0135 3151 

0.0117 3463 

0.0126 0444 

0.0134 8437 

0.0117 0330 

0.0125 5646 

0.0134 3801 

0.0116 5684 

0.0123 0826 

0.0133 9242 

0.0116 0884 

0.0124 6281 

0.0133 4756 

0.0115 6176 

0.0124 1711 

0.0133 0346 

0.0113 1336 

0.0123 7213 

0.0132 6012 

0.0114 6663 

0.0123 2787 

0.0132 1746 

0.0114 2464 

0.0122 8430 

0.0131 7546 

0.0113 8031 

0.0122 4141 

0.0131 3416 

0.0113 3664 

0.0121 9818 

0.0130 6356 

0.0112 6384 

0.0121 5761 

0.0130 5358 

0.0112 3127 

0.0121 1668 

0.0130 1423 

0.0112 0653 

0.0120 7638 

0.0126 7551 

0.0111 6841 

0.0120 3669 

0.0126 3736 

0.0111 2760 

0.0119 9760 

0.0128 6686 
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Annuity Whose Present Value at Compound Interest is I 

-L = -J- = -L + ( 

1 - 0 “ 



■T 


0.0110 0707 
0.0110 4862 
0.0110 0*84 
0.0109 7162 
0.0109 3399 

0.0108 9680 
0.0108 6019 
0.0109 2409 
0.0107 8849 
0.0107 9340 

0.0107 1878 
0.0108 8465 
0.0106 3098 
0 . 010 * 1777 
0.0109 8502 

0.0109 3270 
0.0109 2063 
0.0104 6937 
0.0104 3834 
0.0104 2772 

0.0103 9751 
0.0103 6769 
0.0103 3827 
0.0103 0922 
0.0102 8056 

0.0102 3226 
0.0102 2433 
0.0101 9676 
0.0101 6954 
0.0101 4267 

0.0101 1613 
0.0100 8993 
0.0100 6406 
0.0100 3851 
0.0100 1328 

0.0099 8837 
0.0099 6376 
0.0099 3949 
0.0099 1544 
0.0099 9173 

0.0099 6830 
0.0098 4316 
0.0098 2230 
0.0097 9971 
0.0097 7739 

0.0097 9934 
0.0097 3359 
0.0097 1202 
0.0096 9074 
0.0096 6972 


0.0119 5910 
0.0119 2117 
0.0118 6381 
0.0118 4701 
0.0118 1079 

0.0117 7502 
0.0117 3981 
0.0117 0912 
0.0116 7093 
0.0116 3724 

0.0116 0402 
0.0119 7126 
0.0113 3901 
0.0113 0720 
0.0114 7583 

0.0114 4490 
0.0114 1441 
0.0113 8434 
0.0113 3469 
0.01 13 2344 

0.0112 9660 
0.0112 6816 
0.0112 4010 
0.01 12 1242 
0.0111 8512 

0.0111 5818 
0.0111 3161 
0.0111 0939 
0.0110 7932 
0.0110 5399 

0.01 10 2880 
0.0110 0394 
0.0109 7941 
0.0109 5520 
0.0109 3130 

0.0109 0771 
0.0108 8443 
0.0108 6145 
0.0108 3876 
0.0108 1637 

0.0107 9423 
0.0107 7242 
0.0107 5087 
0.0107 2959 
0.0107 0857 

0.0106 0782 
0.0106 6733 
0.0106 4709 
0.0106 2711 
0.0106 0737 


0.0126 6294 
0.0128 2689 
0.0127 9079 
0.0127 5594 
0.0127 2084 

0.0126 8666 
0.0126 3300 
0.0126 198 * 
0.0125 8720 
0.0129 9504 

0.0125 2336 
0.0124 6215 
0.0124 6141 
0.0124 3111 
0.0124 0126 

0.0123 7185 
0.0123 4286 
0.0123 1430 
0.0122 8614 
0.0122 5840 

0.0122 3105 
0.0122 0409 
0.0121 7791 
0.0121 5132 
0.0121 2949 

0.0121 0003 
0.0120 7492 
0.0120 3016 
0.0120 2575 
0.0120 0168 

0.0119 7794 
0.0119 5453 
0.0119 3144 
0.0119 0867 
0.0118 8621 

0.0118 6405 
0.0118 4219 
0.0118 2063 
0.0117 9936 
0.0117 7838 

0.0117 3766 
0.0117 3725 
0.0117 1710 
0 0116 9721 
0.0116 7759 

0.0116 5622 
0.01 16 3911 
0.0116 2026 
0.0116 0184 
0.0115 8328 


0.0137 9784 
0.0137 6317 
0.0137 2905 
0.0136 9547 
0.0136 6243 

0.0136 2992 
0.0135 9791 
0.0135 6642 
0.0135 3541 
0.0135 0489 

0.0134 7484 
0.0134 4326 
0.0134 1614 
0.0133 674 * 
0.0133 3923 

0.0133 3142 
0.0133 0404 
0.0132 7707 
0.0132 9091 
0.0132 2435 

0.0131 9858 
0.0131 7319 
0.0131 4819 
0.0131 2356 
0.0130 9929 

0.0130 7937 
0.0130 5182 
0.0130 2860 
0.0130 0373 
0.0129 8319 

0.0129 6097 
0.0129 3908 
0.0129 1790 
0.0128 9624 
0.0128 7528 

0.0128 3462 
0.0128 3423 
0.0128 1418 
0.0127 9439 
0.0127 7489 

0.0127 3364 
0.0127 3668 
0.0127 1798 
0.0126 9955 
0.0126 8137 

0.0126 6345 
0.0126 4577 
0.0126 2834 
0.0126 1115 
0.0125 9420 
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Annuity Whose Present Value at Compound Interest is 1 

X = _J_-L + i 

os* 1-r* fs* 


l\% IM% i%% 


t .0173 0000 
0.3131 6293 
0.3430 6746 
0.2610 3237 
0.2106 2142 

0.1770 2256 
0.1330 3059 
0.1330 4292 
0.1210 3813 
0.1098 7534 

0.1007 3036 
0.0931 1377 
0.0666 7283 
0.0611 3562 
0.0763 7739 

0.0721 9956 
0.0683 1623 
0.0632 4492 
0.0623 2061 
0.0396 9122 

0.0373 1 464 
0.0331 3636 
0.0331 87*6 
0.0313 8563 
0.0497 2932 

0.0462 0269 
0.0467 9079 
0.0434 8151 
0.0442 6424 
0.0431 2975 

0.0420 7003 
0.0410 7612 
0.0401 4779 
0.0392 7363 
0.0304 5082 

0.0376 7507 
0.0369 4237 
0.0362 4990 
0.0333 9399 
0.0349 7209 

0.0343 6170 
0.0338 2037 
0.0332 8666 
0.0327 7810 
0.0322 9321 

0.0318 3043 
0.0313 8836 
0.0309 6569 
0.0305 6124 
0.0301 7391 


1 *% 

1 %% 

1 H % 

1.0125 0000 

1.0137 5000 

1.0150 0000 

0.3093 9441 

0.5103 3597 

0.51 12 

7792 

0.3417 0117 

0.3425 4173 

0.3433 

8296 

0.2578 6102 

0.2386 5243 

0.2594 

4478 

0.2075 6211 

0.2063 2510 

0.2090 

8932 

0.1740 3381 

0.1747 7877 

0 . 17 SS 

2321 

0.1300 8872 

0.1508 2137 

0.1515 

5616 

0.1321 3314 

0.1328 5758 

0.1335 

8402 

0.1161 7033 

0.1188 8906 

0.1198 

0982 

0.1070 0307 

0.1077 1737 

0.1084 3416 

0.0978 6639 

0.0985 7973 

0.0992 

9384 

0.0902 5831 

0.0909 6764 

0.0916 

7999 

0.0636 2100 

0.0643 2903 

0.0852 4036 

0.0783 0515 

0.0790 1246 

0.0797 2332 

0.0735 2646 

0.0742 3351 

0.0749 

4436 

0.0693 4672 

0.0700 5388 

0.0707 6508 

0.0636 6023 

0.0863 6780 

0.0670 7966 

0.0623 8479 

0.0630 9301 

0.0638 

0578 

0.0394 3548 

0.0601 6437 

0.0608 

7847 

0.0568 2039 

0.0575 3054 

0.0582 4574 

0.0544 3748 

0.0551 4884 

0.0358 

6550 

0.0522 7238 

0.0529 8307 

0.0537 

0331 

0.0302 9666 

0.0510 1080 

0.0517 3075 

0 . 04 B 4 8663 

0.0492 0235 

0.0499 

2410 

0.0468 2247 

0.0475 3981 

0.0482 

6345 

0.0432 8729 

0.0460 0635 

0.0467 3196 

0.0438 6677 

0.0445 8763 

0.0453 

1527 

0.0423 4863 

0.0432 7134 

0.0440 

0108 

0.0413 2228 

0.0420 4689 

0.0427 7878 

0.0401 7854 

0.0409 0511 

0.0416 

3919 

0.0391 0942 

0.0398 3798 

0.0405 7430 

0.0361 0791 

0.0386 3830 

0.0365 7710 

0.0371 6786 

0.0379 0033 

0.0386 4144 

0.0362 8387 

0.0370 1864 

0.0377 

6189 

0.0354 5111 

0.0361 8801 

0.0369 

3363 

0.0346 6533 

0.0334 0438 

0.0361 

5240 

0.0339 2270 

0.0346 6394 

0.0354 

1437 

0.0332 1983 

0.0339 6327 

0.0347 

1613 

0.0325 5363 

0.0332 9931 

0.0340 

5463 

0.0319 2141 

0.0326 6931 

0.0334 2710 

0.0313 2063 

0.0320 7078 

0.0328 

3106 

0.0307 4906 

0.0315 0148 

0.0322 

6426 

0.0302 0466 

0.0309 3936 

0.0317 2463 

0.0296 8357 

9.0304 4257 

0.0312 

1038 

0.0291 9012 

0.0299 4941 

0.0307 

1976 

0.0287 1675 

0.0294 7636 

0.0302 

5125 

0.0282 6406 

0.0290 2799 

0.0298 

0342 

0.0278 3075 

0.0285 9701 

0.0293 

7300 

0.0274 1563 

0.0281 6424 

0.0289 6478 

0.0270 1763 

0.0277 8837 

0.0285 

7168 
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Annuity Whose Present Value at Compound Interest is I VII 








J _ i _ 

az > l-i 

- = -L + < 


\h% 

l%% 

1*6% 

l%% 

0.0266 3971 

0.0274 0900 

0.0281 9469 

0.0298 0269 

0.0262 6867 

0.0270 4461 

0.0278 3287 

0.0294 4869 

0.0259 1653 

0.0266 9433 

0.0274 8537 

0.0291 0492 

0.0255 7700 

0.0263 5797 

0.0271 5138 

0.0287 7672 

0.0252 5149 

0.0260 3418 

0.0268 3018 

0.0284 6129 

0 0249 3739 

0.0297 2249 

0.0269 2106 

0.0281 5799 

0.0246 3476 

0.0294 2229 

0.0262 2341 

0.0278 6606 

0.0243 4303 

0.0291 3267 

0.0259 3661 

0.0273 8503 

0.0240 6159 

0.0248 9380 

0.0236 6012 

0.0273 1430 

0.0237 6953 

0.0245 8492 

0.0233 9343 

0.0270 9336 

0.0239 2758 

0.0243 2433 

0.0251 3604 

0.0268 0172 

0.0232 7410 

0.0240 7344 

0.0248 8731 

0.0269 5892 

0.0230 2904 

0.0238 3076 

0.0246 4741 

0.0263 2435 

0.0227 9203 

0.0235 9612 

0.0244 1934 

0.0260 9821 

0.0229 6261 

0.0233 6914 

0.0241 9094 

0.0238 7952 

0.0223 4069 

0.0231 4949 

0.0239 7386 

0.0296 6813 

0.0221 2960 

0.0229 3662 

0.0237 6376 

0.0294 6372 

0.0219 1724 

0.0227 3082 

0.0235 6033 

0.0292 6596 

0.0217 1527 

0.0225 3122 

0.0233 6329 

0.0250 7459 

0.0219 1941 

0.0223 3773 

0.0231 7239 

0.0248 8930 

0.0213 2941 

0.0221 9009 

0.0229 8727 

0.0247 0983 

0.0211 4901 

0.0219 6806 

0.0228 0779 

0.0243 3600 

0.0209 6600 

0.0217 9140 

0.0226 3366 

0.0243 6750 

0.0207 9219 

0.0216 1991 

0.0224 6473 

0.0242 0413 

0.0206 2329 

0.0214 3336 

0.0223 0072 

0.0240 4570 

0.0204 5910 

0.0212 9197 

0.0221 4146 

0.0238 9200 

0.0202 9953 

0.0211 3433 

0.0219 8676 

0.0237 4284 

0.0201 4435 

0.0209 8131 

0.0218 3643 

0.0233 9806 

0.0199 9341 

0.0208 3290 

0.0216 9036 

0.0234 5746 

0.0198 4652 

0.0206 8836 

0.0213 4832 

0.0233 2093 

0.0197 0356 

0.0205 4772 

0.0214 1019 

0.0231 8828 

0.0199 6437 

0.0204 1086 

0.0212 7383 

0.0230 5936 

0.0194 2681 

0.0202 7762 

0.0211 4309 

0.0229 3406 

0.0192 9679 

0.0201 4789 

0.0210 1784 

0.0228 1223 

0.0191 6808 

0.0200 2193 

0.0208 9396 

0.0226 9375 

0.0190 4267 

0.0198 9843 

0.0207 7333 

0.0223 7850 

0.0199 2041 

0.0197 7847 

0.0206 5584 

0.0224 6636 

0.0168 0119 

0.0196 6135 

0.0203 4138 

0.0223 5724 

0.0186 8490 

0.0195 4736 

0.0204 2984 

0.0222 5102 

0.0183 7146 

0.0194 3641 

0.0203 2113 

0.0221 4760 

0.0184 6076 

0.0193 2799 

0.0202 1 516 

0.0220 4690 

0.0183 5271 

0.0192 2222 

0.0201 1182 

0.0219 4882 

0.0192 4724 

0.0191 1902 

0.0200 1104 

0.0218 5327 

0.0181 4429 

0.0190 1829 

0.0199 1273 

0.0217 6017 

0.0180 4366 

0.0189 1997 

0.0198 1681 

0.0216 6944 

0.0179 4940 

0.0188 2397 

0.0197 2321 

0.0215 8101 

0.0178 4941 

0.0187 3022 

0.0196 3186 

0.0214 9480 

0.0177 5960 

0.0186 3866 

0.0199 4268 

0.0214 1074 

0.0176 6391 

0.0183 4921 

0.0194 5360 

0.0213 2876 

0.0175 7428 

0.0184 6161 

0.0193 7097 

0.0212 4880 
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Annuity Who#e Present Value at Compound Interest is 1 

JL_'_i + , 

OnK 1 — P* tru 





2 % 

2 *% 

2 h % 

**% 

1.0200 0000 

1.0225 0000 

1.0250 0000 

1.0275 0000 

0.5150 4990 

0.5169 3758 

0.5188 2716 

0.3207 1825 

0.3467 9467 

0.3484 4456 

0.3501 3717 

0.3518 3243 

0.2626 2375 

0.2642 1893 

0.2658 1788 

0.2674 2059 

0.2121 5839 

0.2137 0021 

0.2152 4686 

0.2167 9832 

0 . I 78 S 2561 

0.1800 3496 

0.1815 4997 

0.1830 7083 

0.1545 1196 

0.1560 0025 

0.1574 9543 

0.1589 9747 

0.1365 0960 

0.1379 8462 

0.1394 6735 

0.1409 5795 

0.1225 1544 

0.1239 6170 

0.1254 5689 

0.1269 4095 

0 . 1113 2653 

0.1127 8766 

0.1142 5976 

0.1157 3972 

0.1021 7794 

0.1036 3649 

0.1051 0598 

0.1065 8629 

0.0945 9960 

0.0960 1740 

0.0974 8713 

0.0989 6871 

0.0661 1635 

0.0895 7686 

0.0910 4827 

0.0925 3252 

0.0826 0197 

0.0840 6230 

0.0855 3653 

0.0870 2457 

0.0778 2547 

0.0792 8852 

0.0807 6646 

0.0822 5917 

0.0736 5013 

0.0751 1663 

0.0763 9899 

0.0780 9710 

0.0699 6984 

0.0714 4039 

0.0729 2777 

0.0744 3186 

0.0667 0210 

0.0681 7720 

0 . 0 S 96 7008 

0.0711 6063 

0.0637 8177 

0.0652 6182 

0.0667 6062 

0.0682 7802 

0.0611 9672 

0.0626 4207 

0.0641 4713 

0.0656 7173 

0.0587 6477 

0.0602 7572 

0.0617 8733 

0.0633 1941 

0.0966 3140 

0.0581 2821 

0.0596 4661 

0.0611 9640 

0.0946 6810 

0.0561 7097 

0.0576 9636 

0.0592 4410 

0.0528 7110 

0.0543 8023 

0.0599 1 282 

0.0574 6863 

0.0512 2044 

0.0527 3599 

0.0542 7592 

0.0536 3997 

0.0496 9923 

0.0512 2134 

0.0527 6875 

0.0543 4116 

0.0482 9309 

0.0498 2188 

0.0513 7687 

0.0529 5776 

0.0469 8967 

0.0465 2323 

Q .0500 9793 

0.0516 7738 

0 0457 7836 

0.0473 2081 

0.0499 9127 

0.0504 6935 

0.0446 4992 

0.0461 9934 

0.0477 7764 

0.0493 8442 

0.0435 9635 

0.0451 9280 

0.0467 3900 

0.0493 5453 

0.0426 1061 

0.0441 7415 

0.0457 6831 

0.0473 9263 

0.0416 8693 

0.0432 5722 

0.0448 5938 

0.0464 9253 

0.0408 1867 

0.0423 9655 

0.0440 0675 

0.0456 4875 

0.0400 0221 

0.0415 8731 

0.0432 0559 

0.0448 3643 

0.0392 3285 

0.0406 2522 

0.0424 5159 

0.0441 1132 

0.0385 0678 

0.0401 0643 

0.0417 4090 

0.0434 0933 

0.0378 2097 

0.0394 2753 

0.0410 7012 

0.0427 4764 

0.0371 7114 

0.0387 8543 

0.0404 3615 

0.0421 2258 

0.0365 5575 

0.0391 7738 

0.0398 3623 

0.0415 3151 

0 . 03 S 9 7188 

0.0376 0087 

0.0392 6786 

0.0409 7200 

0.0354 1729 

0.0370 5364 

0.0387 2876 

0.0404 4175 

0.0348 8993 

0.0365 3364 

0.0382 1686 

0.0399 3871 

0.0343 9794 

0.0360 3901 

0.0377 3037 

0.0394 6100 

0.0339 0962 

0.0355 6805 

0.0372 6752 

0.0390 0693 

0.0334 5342 

0.0351 1921 

0.0368 2676 

0.0385 7493 

0.0330 1792 

0.0346 9107 

0.0364 0669 

0.0361 6358 

0.0326 0184 

0.0342 8233 

0.0360 0599 

0.0377 7158 

0.0322 0396 

0.0338 9179 

0.0356 2349 

0.0373 9773 

0.0318 2321 

0.0335 1936 

0.0352 5906 

0.0370 4092 
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Annuity Who*© Present Value *t Compound Interest is 1 VII 


— =- L - = —+/ 

<*n> 1-P" 


D 

2% 

2%% 


2%% 

Bj 

SI 

0.0914 5656 

0.0331 6102 

0.0948 0870 

0.0967 0014 

WtM 

sz 

0.0311 0906 

0.0328 1884 

0.0945 7448 

0.0363 7444 


S3 

0.0307 7362 

0.0324 6084 

0.0342 5446 

0.0360 6267 


54 

0.0304 5226 

0.0321 7654 

0.0336 4766 

0.0357 6461 


u 

0.0901 4337 

0.0318 7466 

0.0936 5416 

0.0354 7953 


H 

0.0298 4656 

0.0315 8530 

0.0933 7243 

0.0352 0612 


S7 

0.0265 6120 

0.0313 0712 

0.0331 0204 

0.0348 4404 

57 


0.0262 6667 

0.0310 3677 

0.0328 4244 

0.0346 6270 

gj 

1 S» 

0.0260 2243 

0.0307 8266 

0.0325 8307 

0.0344 5153 

KJ 

CO 

0.0267 6767 

0.0305 3533 

0.0323 5340 

0.0342 2002 

60 

wm 

0.0265 2270 

0.0302 6724 

0.0921 2264 

0.0339 6767 

61 

O 

0.0262 6643 

0.0300 6765 

0.0316 0126 

0.0337 8402 

62 

63 

0.0260 5846 

0.0268 4704 

0.0316 6760 

0.0335 7866 

KJ 

64 

0.0276 3653 

0.0266 3411 

0.0314 8246 

0.0333 8118 

H9 

6S 

0.0276 2624 

0.0264 2878 

0.0912 8463 

0.0331 6120 

u 

n 

0.0274 2122 

0.0262 3070 

0.0310 6368 

0.0330 0837 


«7 

0.0272 2316 

0.0280 3655 

0.0306 1021 

0.0328 9236 

67 

n 

0.0270 3173 

0.0288 5500 

0.0307 3300 

0.0326 6285 

MT1 

1:1 

0.0268 4665 

0.0286 7677 

0.0305 6206 

0.0324 6655 

■HI 

70 

b.0266 6765 

0.0285 0456 

0.0303 6712 

0.0323 4218 

70 

71 

0.0264 6446 

0.0263 3816 

0.0302 3760 

0.0321 6048 

71 

7Z 

0.0263 2683 

0.0261 7728 

0.0300 8417 

0.0320 4420 

72 

1 73 

0.0261 6454 

0.0280 2106 

0.0266 3566 

0.0319 0311 

73 

74 

0.0260 0796 

0.0278 7118 

0.0267 6222 

0.0317 6668 

74 

75 

0.0258 5500 

0.0277 2554 

0.0286 5358 

0.0316 3560 

75 

76 

0.0257 0751 

0.0275 8457 

0.0265 1656 

0.0315 0876 

76 

77 

0.0255 6447 

0.0274 4808 

0.0293 8667 

0.0313 8633 

77 

76 

0.0254 2576 

0.0273 1566 

0.0292 6463 

0.0312 6806 

78 

7S 

0.0252 6129 

0.0271 8784 

0.0291 4338 

0.0311 5382 

76 

H 

0.0251 6071 

0.0270 6376 

0.0260 2605 

0.0310 4342 

80 

H 

0.0250 3405 

0.0266 4350 

0.0288 1248 

0.0309 3674 

61 

HI 

0.0246 1110 

0.0268 2662 

0.0288 0254 

0.0308 3361 

■n 

63 

0.0247 6173 

0.0267 1387 

0.0286 6608 

0.0307 3388 


*4 

0.0246 7581 

0.0266 0423 

0.0285 6298 

0.0306 3747 


H 

0.0245 6321 

0.0264 6787 

0.0284 6310 

0.0305 4420 


■9 

0.0244 5381 

0.0263 6467 

0.0263 6633 

0.0304 5367 


HI 

0.0243 4750 

0.0262 6452 

0.0283 0253 

0.0303 6667 

87 

HI 

0.0242 4416 

0.0261 6730 

0.0282 1165 

0.0302 8216 


HI 

0.0241 4370 

0.0261 0261 

0.0281 2353 

0.0302 0041 

Hi 

60 

0.0240 4602 

0.0260 1126 

0.0280 3806 

0.0301 2125 

Li 

•1 

0.0236 5101 

0.0256 2224 

0.0276 5523 

0.0300 4460 

61 

62 

0.0238 5858 

0.0258 3577 

0.0278 7466 

0.0299 7038 

62 

69 

0.0237 6868 

0.0257 5176 

0.0277 6690 

0.0268 6850 

o 

64 

0.0296 8118 

0.0256 7012 

0.0277 2126 

0.0288 2687 

Hi 

65 

0.0235 6602 

0.0255 8078 

0.0276 4766 

0.0267 6141 

MM 

66 

0.0235 1913 

0.0255 1366 

0.0275 7662 

0.0286 6605 

Pi 

67 

0.0234 3242 

0.0254 3868 

0.0275 0747 

0.0286 3272 

67 

66 

0.0239 5363 

0.0253 6578 

0.0274 4034 

0.0265 7134 

KTK 

66 

0.0232 7728 

0.0252 8488 

0.0273 7517 

0.0295 1185 

Hi 

too 

0.0232 0274 

0.0252 2584 

0.0273 1188 

0.0294 5418 

too | 
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VII Annuity Whose Present Value at Compound Interest is 1 


-±-=—! 
OS* 1 — P* *5T|l 


B 

s% 


4% 

4J|% 

13 

i 

1.0300 0000 

1.0330 0000 

1.0400 0000 

1.0430 0000 

t 


0 . S 226 1084 

0.9264 0049 

0.5301 9608 

0.5339 9756 

2 


0.3939 3036 

0 . 336 * 3416 

0.3603 4894 

0.3637 7336 

3 


0 . 26*0 2709 

0.2722 9114 

0.2794 *009 

0.2787 4365 

4 


0.2183 9497 

0.2214 8137 

0.2246 2711 

0.2277 9164 

5 


0.1849 9790 

0.1876 6821 

0.1907 6190 

0.1938 783 * 

S 

H 

0.1609 0639 

0.1639 4449 

0.1666 0961 

0.1697 0147 

7 

11 

0.1424 9639 

0.1494 7669 

0.1485 2783 

0.1916 0*69 

8 

H 

0.1284 3386 

0.1314 4601 

0.1344 * 2*8 

0.1375 7447 

* 

10 

0.1172 3091 

0.1202 4137 

0.1232 *094 

0.1263 7882 

10 

11 

0.1080 7749 

0.1110 *187 

0.1141 4*04 

0.1172 4818 

11 

12 

0.1004 6209 

0.1034 8399 

0.1065 5217 

0.1096 661 * 

12 

13 

0.0940 2994 

0.0970 6137 

0.1001 4373 

0.1032 7539 

13 

14 

0.0883 2634 

0.0913 7073 

0.0946 68*7 

0.0978 2032 

14 

19 

0.0837 6638 

0.0668 2307 

0.0899 4110 

0.0931 1381 

15 

16 

0 . 07*6 1089 

0.0826 8483 

0.0658 2000 

0 . 08*0 1537 

16 

17 

0.0799 9293 

0.0790 4313 

0.0821 9852 

0.0854 1798 

17 

IS 

0.0727 0870 

0.0798 1684 

0 . 078 * *333 

0.0822 3690 

18 

16 

0 . 06*8 1388 

0.0729 4033 

0.0761 3862 

0.0794 0734 

19 

20 

0.0672 1971 

0.0703 6108 

0.0735 8179 

0.0768 7614 

20 

21 

0.0646 7176 

0.0680 3639 

0.0712 8011 

0.0746 0057 

21 

22 

0.0627 4739 

0.0659 3207 

0 . 06*1 9881 

0.0729 4563 

22 

23 

0.0608 1390 

0.0640 1880 

0.0673 0906 

0.0706 8249 

23 

24 

0.0990 4742 

0.0622 7283 

0.0695 8683 

0.0669 8703 

24 

Bfl 

0.0974 2787 

0.0606 7404 

0.0640 11*6 

0.0674 3903 

29 

H 

0.0999 3829 

0 . 03*2 0540 

0.0625 6738 

0.0660 2137 

26 

27 

0.0949 6421 

0.0578 5241 

0.0612 3894 

0.0647 1946 

27 

El 

0.0332 9323 

0.0566 0265 

0.0600 1298 

0.0635 2081 

28 

IS 

0.0921 1467 

0.0594 4938 

0.0588 7993 

0.0624 1461 

29 

30 

0.0510 1926 

0.0343 7133 

0.0576 3010 

0.0613 9154 

30 

31 

0 . 04*9 * 8*3 

0.0933 7240 

0.0966 9939 

0.0604 4343 

31 

32 

0.0490 4662 

0.0524 4150 

0.0559 485 * 

0.0595 6320 

32 

33 

0.0481 5612 

0.0519 7242 

0.0551 0397 

0.0987 4493 

33 

34 

0.0473 2196 

0.0507 5966 

0.0543 1477 

0.0579 8191 

34 

39 

0.0465 3929 

0.0499 9835 

0.0939 7732 

0.0572 7049 

35 

bi 

0.0438 0379 

0.0492 8416 

0.0528 8688 

0.0566 0578 

36 

37 

0.0451 1162 

0.0486 1329 

0.0522 3957 

0.0539 8402 

37 


0.0444 5934 

0 . 047 * 8214 

0.0916 3192 

0.0554 0169 

39 

r 2 

0.0438 4369 

0.0473 8775 

0.0510 6083 

0.0546 3567 

3 * 

40 

0.0432 6238 

0.0468 2728 

0.0509 234 * 

0.0543 4313 

40 

41 

0.0427 1241 

0.0462 9822 

0.0500 1738 

0.0538 6138 

41 

42 

0.0421 *167 

0.0457 9828 

0.0495 4020 

0.0534 0868 

42 

43 

0.0416 9811 

0.0453 2339 

0.0490 8989 

0.0529 8239 

43 

44 

0.0412 2989 

0.0448 7766 

0.0486 6454 

0.0525 8071 

44 

a 

0.0407 8918 

0.0444 5343 

0.0482 6246 

0.0922 0202 

45 

n 

0.0403 6294 

0.0440 5108 

0.0478 8209 

0.0918 4471 

46 

47 

0 . 03*9 6091 

0.0436 6*19 

0.0479 218 * 

0.0319 0734 

47 


0 . 03*9 7777 

0.0433 0646 

0.0471 8065 

0.0511 6858 

48 

o 

0 . 03*2 1314 

0.0429 6167 

0.0469 5712 

0.0808 8722 

4 * 

a 

0.0368 6950 

0.0426 3371 

0.0483 9020 

0.0906 0219 

so 
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Annuity Whose Present Value at Compound Interest is 1 VII 

1 i 1 , , 







0.0383 3382 
0.0382 1718 
0.0378 1471 
0.0378 2558 
0.0373 4807 

0.0370 8447 
0.0368 3114 
0.0363 8848 
0.0363 3383 
0.0361 3296 

0.0358 1808 
0.0397 1385 
0.0333 1682 
0.0353 2760 
0.0351 4581 

0.0348 7110 
0.0348 0313 
0.0346 4158 
0.0344 8618 
0.0343 3663 

0.0341 9266 
0.0340 3404 
0.0339 2053 
0.0337 9191 
0.0336 6796 

0.0333 4649 
0.0334 3331 
0.0333 2224 
0.0332 1310 
0.0331 1175 

0.0330 1201 
0.0328 1576 
0.0328 2284 
0.0327 3313 
0.0328 4650 

0.0323 6284 
0.0324 8202 
0.0324 0393 
0.0323 2848 
0.0322 3356 

0.0321 8308 
0.0321 1694 
0.0320 3107 
0.0319 8737 
0.0319 2377 

0.0319 6619 
0.0319 0856 
0.0317 3281 
0.0316 9886 
0.0316 4667 


0.0423 2136 
0.0420 2428 
0.0417 4100 
0.0414 7080 
0.0412 1323 

0.0408 6730 
0.0407 3243 
0.0403 0810 
0.0402 9366 
0.0400 8862 

0.0398 9249 
0.0397 0480 
0.0393 2313 
0.0393 3309 
0.0391 8826 

0.0390 3031 
0.0388 7992 
0.0367 3373 
0.0383 9433 
0.0384 8093 

0.0383 3277 
0.0382 0973 
0.0380 9160 
0.0379 7816 
0.0378 6919 

0.0377 6430 
0.0378 6390 
0.0373 6721 
0.0374 7426 
0.0373 8489 

0.0372 9894 
0.0372 1629 
0.0371 3676 
0.0370 6023 
0.0369 8662 

0.0369 1376 
0.0368 4738 
0.0367 8190 
0.0367 1868 
0.0366 3781 

0.0363 9919 
0.0363 4273 
0.0364 8834 
0.0364 3594 
0.0363 8340 

0.0363 3682 
0.0362 8993 
0.0362 4478 
0.0362 0124 
0.0361 3927 


— -L-m 

tr 

*% 

4*% 

0.0462 3883 

0.0303 3232 

0.0439 8212 

0.0500 7679 

0.0457 1913 

0.0498 3469 

0.0434 6910 

0.0496 0319 

0.0432 3124 

0.0493 8754 

0.0430 0487 

0.0491 8103 

0.0447 8932 

0.0489 8306 

0.0443 8401 

0.0487 9897 

0.0443 8836 

0.0486 2221 

0.0442 0183 

0.0484 5426 

0.0440 2398 

0.0482 9462 

0.0438 3430 

0.0481 4284 

0.0436 9237 

0.0479 9848 

0.0433 3780 

0.0478 6115 

0.0433 9019 

0.0477 3047 

0.0432 4921 

0.0476 0608 

0.0431 1431 

0.0474 8763 

0.0429 6578 

0.0473 7497 

0.0428 6272 

0.0472 6745 

0.0427 4506 

0.0471 6511 

0.0426 3253 

0.0470 6759 

0.0423 2489 

0.0489 7465 

0.0424 2190 

0.0468 8606 

0.0423 2334 

0.0468 0159 

0.0422 2900 

0.0487 2104 

0.0421 3869 

0.0466 4422 

0.0420 3221 

0.0465 7094 

0.0419 6939 

0.0463 0104 

0.0418 9007 

0.0464 3434 

0.0418 1408 

0.0463 7069 

0.0417 4127 

0.0463 0995 

0.0416 7130 

0.0462 5197 

0.0416 0463 

0.0461 9663 

0.0413 4054 

0.0461 4379 

0.0414 7909 

0.0460 9334 

0.0414 2018 

0.0460 4316 

0.0413 6370 

0.0439 9915 

0.0413 0933 

0.0459 5322 

0.0412 3738 

0.0459 1325 

0.0412 0773 

0.0438 7316 

0.0411 5993 

0.0458 3486 

0.0411 1410 

0.0457 9827 

0.0410 7010 

0.0457 6331 

0.0410 2789 

0.0457 2991 

0.0409 8738 

0.0456 9799 

0.0409 4830 

0.0436 6749 

0.0409 1119 

0.0436 3634 

0.0408 7338 

0.0436 1048 

0.0406 4100 

0.0455 8393 

0.0408 0800 

0.0453 5839 
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Annuity Whose Present Value at Compound Interest is 1 


r i-=^+f 

1 —c" 



1.0500 0000 
0.5378 0488 
0.3672 0856 
0.2620 1163 
0.2309 7480 

0.1970 1747 
0.1728 1982 
0.1547 2181 
0.1406 9008 
0.1295 0458 

0.1203 8889 
0.1128 2341 
0.1064 5577 
0.1010 2397 
0.0963 4229 

0.0922 6991 
0.0886 9914 
0.0855 4622 
0.0627 4301 
0.0802 4259 

0.0779 9611 
0.0759 7051 
0.0741 3662 
0.0724 7090 
0.0709 5246 

0.0893 6432 
0.0682 9186 
0.0671 2253 
0.0660 4551 
0.0650 5144 

0.0641 3212 
0 . 0^32 6042 
0.0624 9004 
0.0617 5545 
0.0610 7171 


1.0350 0000 
0.3416 1800 
0.3706 5407 
0.2852 9449 
0.2341 7844 

0.2001 7995 
0.1759 6442 
0.1578 6401 
0.1438 3946 
0.1326 6777 

0.1235 7065 
0.1160 2923 
0.1096 8426 
0.1042 7912 
0.0996 2560 

0.0955 8254 
0.0920 4197 
0.0889 1992 
0.0861 5006 
0.0830 7933 

0.0814 6476 
0.0794 7123 
0.0776 6965 
0.0760 3580 
0.0748 4935 

0.0731 9307 
0.0719 5226 
0.0708 1440 
0.0697 6857 
0.0688 0539 

0.0679 1665 
0.0670 9519 
0.0663 3469 
0.0656 2958 
0.0649 7493 


1.0600 0000 
0.5454 3689 
0.3741 0981 
0.2885 9149 
0.2373 9640 

0.2033 6263 
0.1791 3502 
0.1610 3594 
0.1470 2224 
0.1358 6796 

0.1267 9294 
0.1192 7703 
0.1129 6011 
0.1075 8491 
0.1029 6276 

0.0989 5214 
0.0954 4480 
0.0923 5654 
0.0896 2086 
0.0871 8456 

0.0650 0455 
0.0830 4557 
0.0612 7648 
0.0796 7900 
0.0782 2872 

0.0769 0435 
0.0756 9717 
0.0743 9255 
0.0735 7981 
0.0726 4691 

0.0717 9222 
0.0710 0234 
0.0702 7293 
0.0695 9843 
0.0689 7386 


1.0650 0000 
0.5492 6150 
0.3775 7570 
0.2919 0274 
0.2406 3454 

0.2065 6831 
0.1823 3137 
0.1642 3730 
0.1502 3803 
0.1391 0469 

0.1300 5521 
0.1225 6817 
0.1162 8256 
0.1109 4048 
0.1063 3278 

0.1023 7757 
0.0989 0633 
0.0958 5461 
0.0931 5575 
0.0907 5640 

0.0866 1333 
0.0866 9120 
0.0849 6078 
0.0833 9770 
0.0819 8146 

0.0806 9480 
0.0795 2288 
0.0784 5305 
0.0774 7440 
0.0765 7744 

0.0757 5393 
0.0749 9665 
0.0742 9924 
0.0736 5610 
0.0730 6226 








0.0604 3446 
0.0596 3979 
0.0592 8423 
0.0567 6462 
0.0582 7816 

0.0576 2229 
0.0573 9471 
0.0569 9333 
0.0566 1625 
0.0562 0173 

0.0359 2820 
0.0556 1421 
0.0553 1843 
0.0550 3965 
0.0547 7674 


0.0643 6635 
0.0637 9993 
0.0632 7217 
0.0627 7991 
0.0623 2034 

0.0618 9090 
0.0614 6927 
0.0811 1337 
0.0607 6128 
0.0604 3127 

0.0601 2175 
0.0598 3129 
0.0595 5854 
0.0593 0230 
0.0590 6145 


0.0663 9483 
0.0678 5743 
0.0673 5812 
0.0668 9377 
0.0664 6154 

0.0660 5886 
0.0656 6342 
0.0653 3312 
0.0650 0606 
0.0647 0050 

0.0644 1465 
0.0641 4768 
0.0636 9766 
0.0636 6356 
0.0634 4429 


0.0725 1332 
0.0720 0534 
0.0715 3460 
0.0710 9854 
0.0706 9373 

0.0703 1779 
0.0699 6642 
0.0696 4352 
0.0693 4119 
0.0690 5968 

0.0687 9743 
0.0685 5300 
0.0683 2506 
0.0661 1240 
0.0679 1393 
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Annuity Whose Present Value at Compound Interest is 1 VII 

J_ 


-i ——+< 

1-0" »;rn 


E3 

5% 

5H% 

6% 

6*9% 


si 

0.0949 2867 

0.0988 9499 

0.0632 3880 

0.0677 2861 

St 

S2 

0.0942 8490 

0.0986 2186 

0.0630 4617 

0.0675 9993 

52 

93 

0.0940 7334 

0.0984 2130 

0.0628 6991 

0.0673 9382 

33 

94 

0.0998 6438 

0.0982 3249 

0.0626 9602 

0.0672 4267 

94 

U 

0.0996 6686 

0.0980 9498 

0.0629 3696 

0.0671 0137 

■g 

H 

0.0994 9010 

0.0978 8698 

0.0623 8769 

0.0669 6923 

E 

97 

0.0939 0343 

0.0977 2800 

0.0622 4744 

0.0668 4563 

57 

98 

0.0931 3626 

0.0579 8006 

0.0621 1974 

0.0667 2999 

58 

rrm 

0.0928 7802 

0.0974 3999 

0.0619 9200 

0.0666 2177 

99 

60 

0.0928 2818 

0.0973 0707 

0.0618 7972 

0.0669 2047 

60 

61 

0.0926 8627 

0.0971 8202 

0.0617 6642 

0.0664 2964 

61 

62 

0.0929 9193 

0.0970 6400 

0.0616 6366 

0.0663 3684 

62 

63 

0.0924 2442 

0.0969 9298 

0.0619 6704 

0.0662 5367 

63 

64 

0.0929 0369 

0.0968 4797 

0.0614 7619 

0.0661 7977 

mn 

69 

0.0921 6919 

0.0967 4800 

0.0613 9066 

0.0661 0280 

Kj 

66 

0.0920 6097 

0.0966 9413 

0.0613 1022 

0.0660 3442 


67 

0.0919 7797 

0.0969 6944 

0.0612 3494 

0.0699 7034 

67 

68 

0.0918 7986 

0.0964 8163 

0.0611 6330 

0.0699 1 028 

68 

68 

0.0917 8719 

0.0964 0242 

0.0610 9629 

0.0658 9400 

69 

70 

0.0916 6819 

0.0963 2794 

0.0610 3313 

0.0658 0124 

70 

71 

0.0916 1963 

0,0962 9679 

0.0609 7370 

0.Q697 9177 

71 

72 

0.0919 3633 

0.0961 8982 

0.0609 1774 

0.0657 0939 

72 

73 

0.0914 6103 

0.0961 2692 

0.0608 6909 

0.0696 6190 

73 

74 

0.0919 8893 

0.0960 6669 

0.0908 1542 

0.0656 2112 

74 

79 

0.0919 2161 

0.0960 1002 

0.0607 6867 

0.0695 8287 

79 

76 

0.0912 9708 

0.0999 9649 

0.0607 2463 

0.0655 4699 

78 

77 

0.0911 9980 

0.0999 0977 

0.0606 8319 

0.0659 1339 

77 

78 

0.0911 3796 

0.0998 9781 

0.0606 4407 

0.0654 8178 

78 

78 

0.0910 8222 

0.0998 1243 

0.0606 0724 

0.0654 5217 

79 

K3 

0.0910 2962 

0.0997 6948 

0.0609 7294 

0.0654 2440 



0.0909 7963 

0.0997 2884 

0.0609 3984 

0.0693 9834 


ri 

0.0906 3211 

0.0996 9036 

0.0609 0903 

0.0653 7388 


83 

0.0908 8694 

0.0996 9389 

0.0604 7898 

0.0653 5094 


•4 

0.0908 4399 

0.0996 1947 

0.0604 9261 

0.0653 2941 


□ 

0.0908 0316 

0.0999 8683 

0.0604 2681 

0.0653 0921 



0.0907 6433 

0.0999 9993 

0.0604 0249 

0.0652 9026 


67 

0.0907 2740 

0.0999 2667 

0.0603 7996 

0.0652 7247 

87 

ca 

0.0906 9228 

0.0994 9896 

0.0603 9799 

0.0652 9577 

Hj 

in 

0.0906 9688 

0.0994 7273 

0.0603 3797 

0.0652 4010 

Ej 

80 

0.0906 2711 

0.0994 4788 

0.0603 1836 

0.0692 2540 

90 

81 

0.0909 9689 

0.0994 2439 

0.0603 0029 

0.0652 1160 

91 

ri 

0.0809 6819 

0.0994 0207 

0.0602 8318 

0.0651 9864 

mu 

rti 

0.0909 4080 

0.0993 6096 

0.0602 6708 

0.0651 8649 

MJ 

•4 

0.0909 1478 

0.0993 6097 

0.0602 9190 

0.0651 7507 

94 

LJ 

0.0904 9003 

0.0993 4204 

0.0602 3796 

0.0691 6436 

m 


0.0904 6648 

0.0993 2410 

0.0602 2408 

0.0691 9431 

96 

67 

0.0904 4407 

0.0993 0711 

0.0602 1139 

0.0651 4487 

97 

n 

0.0904 2274 

0.0952 9101 

0.0601 9939 

0.0651 3601 

mu 

•8 

0.0904 0249 

0.0952 7977 

0.0601 8803 

0.0631 2769 

W.J 

too 

0.0903 8914 

0.0992 6132 

0.0601 7736 

0.0691 1988 

100 
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VII Annuity Whose Present Value at Compound Interest is 1 


— =T J — = — + i 

1 — 0" s^y 


9 

7% 

7 H% 

8% 

8 %% 

■3 

n 

1.0700 0000 

1.0750 0000 

1.0800 0000 

1.0850 0000 

n 

Q 

0.5530 9170 

0.5569 2771 

0.5607 6923 

0.5646 1631 

SI 


0.3810 9168 

0.3845 3763 

0.3880 3351 

0.3915 3925 

n 

mm 

0.2S52 2812 

0.2085 6751 

0.3019 2080 

0.3052 6780 

S3 

s 

0.2438 0060 

0.2471 6472 

0.2504 5645 

0.2537 6575 

II 

B 

0.2007 0560 

0.2130 4489 

0.2163 1539 

0.2196 0708 

fl 

11 

0.1855 5322 

0.1888 0032 

0.1920 7240 

0.1953 6922 

■ 1 

19 

0.1874 8776 

0.1707 2702 

0.1740 1476 

0.1773 3065 

■1 

H 

0.1534 8647 

0.1567 6716 

0.1600 7971 

0.1634 2372 

mm 

10 

0.1423 7750 

0.1456 8503 

0.1490 2949 

0.1524 0771 

to 

11 

0.1333 5600 

0.1366 0747 

0.1400 7634 

0.1434 9203 

11 

12 

0.1258 0100 

0.1292 7783 

0.1326 9502 

0.1361 5286 

12 

13 

0.1106 5085 

0.1230 6420 

0.1265 2181 

0.1300 2287 

IS 

14 

0.1143 4404 

0.1177 9737 

0.1212 9685 

0.1248 4244 

14 

IS 

0.1007 0462 

0.1132 8724 

0.1168 2954 

0.1204 2046 

15 

IS 

0.1058 5785 

0.1093 0116 

0.1129 7687 

0.1 166 1354 

16 

17 

0.1024 2510 

0.1060 0003 

0.1096 2943 

0.1133 1198 

17 

IS 

0.0004 1200 

0.1030 2896 

0.1067 0210 

0.1104 3041 

16 

IS 

0.0087 5301 

0.1004 1090 

0.1041 2763 

0.1079 0140 

19 

20 

0.0043 0203 

0.0980 9219 

0,1019 5221 

0.1056 7007 

20 

21 

0.0022 8000 

0.0960 2937 

0.0998 3225 

0.1036 9541 

21 

22 

0.0004 0577 

0.0041 8687 

0.0080 3207 

0.1010 3802 

22 

23 

0.0887 1303 

0.0025 3528 

0.0964 2217 

0.1003 7193 

23 

24 

0.0871 8002 

0.0910 5008 

0.0949 7796 

0.0989 6975 

24 

25 

0.0858 1052 

0.0897 1067 

0.0936 7878 

0.0977 1168 

25 

2S 

0.0845 8103 

0.0884 9961 

0.0025 0713 

0.0965 8018 

26 

27 

0.0834 2573 

0.0874 0204 

0.0014 4809 

0.0955 6025 

27 

28 

0.0823 0103 

0.0864 0520 

0.0904 6891 

0.0946 3914 

28 

20 

0.0814 4865 

0.0854 9811 

0.0896 1854 

0.0938 0577 

29 

30 

0.0805 8640 

0.0846 7124 

0.0888 2743 

0.0930 5058 

30 

31 

0.0707 0601 

0.0830 1628 

0.0881 0728 

0.0923 6524 

31 

32 

0.0700 7202 

0.0832 2599 

0.0874 5081 

0.0917 4247 

32 

33 

0.0784 0807 

0.0825 0397 

0.0868 5163 

0.0911 7588 

33 

34 

0.0777 0874 

0.0820 1461 

0.0863 0411 

0.0906 5984 

34 

M 

0.0772 3306 

0.0814 8291 

0.0658 0326 

0.0901 8937 

35 

I 

0.0767 1531 

0.0809 9447 

0.0853 4467 

0.0897 6006 

36 

37 

0.0782 3685 

0.0805 4533 

0.0849 2440 

0.0893 6799 

37 

ri 

0.0757 0505 

0.0801 3197 

0.0845 3894 

0.0890 0966 

38 

ri 

0.0753 8676 

0.0797 5124 

0.0641 8513 

0.0886 8193 


40 

0.0750 0014 

0.0794 0031 

0.0838 6016 

0.0883 8201 

40 

41 

0.0746 5062 

0.0790 7663 

0.0835 6149 

0.0881 0737 

41 

42 

0.0743 3501 

0.0787 7780 

0.0832 8684 

0.0878 5576 

42 

43 

0.0740 3500 

0.0785 0201 

0.0830 3414 

0.0876 2512 

43 

44 

0.0737 5760 

0.0782 4710 

0.0828 0152 

0 0874 1363 

44 

45 

0.0734 0057 

0.0760 1146 

0.0825 6728 

0.0872 1961 

45 

48 

0.0732 5008 

0.0777 0353 

0.0823 8901 

0.0870 4154 

46 

47 

0.0730 3744 

0.0775 9190 

0.0822 0799 

0.0868 7807 

47 

UM 

0.0728 3070 

0.0774 0527 

0.0820 4027 

0.0867 2795 

48 

rl 

0.0726 3853 

0.0772 3247 

0.0618 8557 

0.0865 9005 


B 

0.0724 5085 

0.0770 7241 

0.0817 4286 

0.0864 6334 

SO 
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Annuity Whose Present Yalue at Compound Interest is 1 

-L = -±- = ± + i 

as> 1 —P" «ini 


TH% 






0.0722 9363 
0.0721 3901 
0.0719 9509 
0.0718 6110 
0.0717 3633 

0.0716 2011 
0.0715 1183 
0.0714 1093 
0.0713 1689 
0.0712 2923 

0.0711 4749 
0.0710 7127 
0.0710 0019 
0.0709 3388 
0.0708 7203 

0.0708 1431 
0.0707 6048 
0.0707 1021 
0.0706 6331 
0.0706 1933 


0.0769 2411 
0.0767 8668 
0.0766 5927 
0.0765 4112 
0.0764 3155 

0.0763 2991 
0.0762 3559 
0.0761 4807 
0.0760 6683 
0.0759 9142 

0.0759 2140 
0.0758 5638 
0.0757 9600 
0.0757 3992 
0.0756 8782 

0.0756 3942 
0.0755 9446 
0.0755 5266 
0.0755 1386 
0.0754 7778 


0.0816 1116 
0.0814 8959 
0.0813 7735 
0.0812 7370 
0.0811 7796 

0.0810 8952 
0.0810 0780 
0.0609 3227 
0.0808 6247 
0.0807 9795 

0.0807 3830 
0.0806 8314 
0.0806 3214 
0.0805 8497 
0.0805 4135 

0.0805 0100 
0.0804 6367 
0.0804 2914 
0.0803 9719 
0.0803 6764 


0.0863 4688 
0.0862 3983 
0.0861 4139 
0.0860 5087 
0.0839 8761 

0.0658 9101 
0.0858 2053 
0.0857 5568 
0.0856 9599 
0.0856 4106 

0.0855.9049 
0.0855 4393 
0.0855 0107 
0.0854 6160 
0.0854 2526 

0.0653 9179 
0.0853 6097 
0.0853 3256 
0.0853 0643 
0.0852 8234 





0.0705 7866 
0.0705 4051 
0.0705 0490 
0.0704 7164 
0.0704 4060 


0.0734 4425 
0.0754 1308 
0.0753 8412 
0.0753 5719 
0.0753 3218 


0.0803 4029 
0.0803 1498 
0.0802 9157 
0.0802 6989 
0.0802 4984 


0.0852 6016 
0.0852 3972 
0.0852 2089 
0.0852 0354 
0.0851 8756 



0.0704 1160 
0.0703 8453 
0.0703 3924 
0.0703 3563 
0.0703 1357 

0.0702 9297 
0.0702 7373 
0.0702 3576 
0.0702 3897 
0.0702 2329 

0.0702 0863 
0.0701 9493 
0.0701 8216 
0.0701 7021 
0.0701 5903 

0.0701 4863 
0.0701 3888 
0.0701 2978 
0.0701 2128 
0.0701 1333 

0.0701 0590 
0.0700 9897 
0.0700 9248 
0.0700 9643 
0.0700 8076 


0.0753 0889 
0.0752 8726 
0.0752 6714 
0.0752 4844 
0.0752 3106 

0.0752 1489 
0.0751 9996 
0.0751 8588 
0.0751 7288 
0.0751 6079 

0.0751 4953 
0.0751 3910 
0.0751 2938 
0.0751 2034 
0.0751 1193 

0.0751 0411 
0.0750 9664 
0.0750 9007 
0.07 50 8378 
0.0730 7793 

0.0750 7249 
0.0750 6743 
0.0750 6272 
0.0750 5934 
0.0750 5427 


0.0802 3128 
0.0802 1410 
0.0801 9820 
0.0801 8349 
0.0801 6987 

0.0801 5726 
0.0601 4559 
0.0801 3479 
0.0801 2479 
0.0801 1553 

0.0801 0696 
0.0800 9903 
0.0800 9168 
0.0800 8489 
0.0800 7859 

0.0800 7277 
0.0900 6737 
0.0800 6238 
0.0800 5775 
0.0800 5347 

0.0800 4951 
0.0800 4884 
0.0800 4244 
0.0800 3930 
0.0800 3638 


0.0851 7284 
0.0851 5927 
0.0851 4677 
0.0851 3526 
0.0851 2465 

0.0851 1487 
0.0851 0566 
0.0850 9756 
0.0850 8990 
0.0850 8285 

0.0850 7636 
0.0850 7037 
0.0850 6483 
0.0850 5977 
0.0850 5308 

0.0850 5077 
0.0950 4679 
0.0850 4312 
0.0850 3974 
0.0850 3663 

0.0650 3375 
0.0850 3111 
0.0850 2867 
0.0850 2642 
0.0650 2435 
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VIII Amount of 1 at Compound Interest for Fractional Periods 









h% 

v<% 

H% 

1.0012 4922 
1.0008 3264 
1.0006 2441 
1.0004 1623 

1.0002 0890 

1.0014 9727 
1.0008 7128 
1.0007 2837 
1.0004 8992 
1.0002 4273 

1.0016 6528 
1.0011 0688 
1.0008 3226 

1.0009 5478 
1.0002 7735 

1.0001 9209 
1.0000 6604 

1.0000 4802 
1.0000 0664 

1.0000 0000 

1.0002 2406 
1.0001 1202 
1.0000 3601 
1.0000 0798 
1.0000 0000 

1.0002 5602 
1.0001 2800 
1.0000 6400 
1.0000 0812 
1.0000 0000 


V.% 

h% 

1.0024 9668 
1.0016 6360 
1.0012 4766 
1.0008 3160 
1.0004 1571 

1.0026 1243 
1.0019 4068 
1.0014 5515 

1.0009 6987 
1.0004 8482 

1.0031 2013 
1.0020 7901 
1.0015 5885 
1.0010 3896 
1.0009 1935 

1.0003 6373 
1.0001 9185 

1.0000 9592 
1.0000 1366 
1.0000 0000 

1.0004 4751 

1.0002 2373 
1.0001 1186 
1.0000 1594 

1.0000 0000 

1.0004 7939 
1.0002 3967 
1.0001 1983 
1.0000 1707 

1.0000 0000 

%% 

h% 

1% 

1.0037 4299 
1.0024 9378 
1.0018 6973 
1.0012 4611 
1.0006 2286 

1.0043 6547 
1.0029 0820 
1.0021 8036 
1.0014 5304 
1.0007 2626 

1.0049 8756 
1.0033 2228 
1.0024 9068 
1.0016 5977 
1.0008 2954 

1.0005 7494 
1.0002 8743 
1.0001 4370 
1.0000 2047 
1.0000 0000 

1.0006 7037 
1.0003 3513 
1.0001 6755 
1.0000 2387 
1.0000 0000 

1.0007 6570 
1.0003 6276 
1.0001 9137 
1.0000 2726 
1.0000 0000 

1*% 

1 %% 

l H% 

1.0062 3056 
1.0041 4943 
1.0031 1046 

1.0020 7257 
1.0010 3375 

1.0068 3153 
1.0045 6248 
1.0034 1992 
1.0022 7865 
1.0011 3868 

1.0074 7208 
1.0049 7521 

1.0037 2909 
1.0024 8452 
1.0012 4149 

1.0009 9604 
1.0004 7790 
1.0002 3892 
1.0000 3403 

1.0000 0000 

1.0010 5104 
1.0005 2538 
1.0002 6266 

1.0000 3742 

1.0000 0000 

1.0011 4594 
1.0005 7280 
1.0002 8636 

1.0000 4079 
1.0000 OOOO 


1.0020 8117 
1.0013 8686 
1.0010 4004 
1.0006 6324 
1.0003 4636 

1.0003 1660 
1.0001 9664 
1.0000 7966 
1.0000 1136 
1.0000 0000 



1.0033 2780 
1.0022 1730 
1.0016 6292 
1.0011 0804 
1.0003 5387 

1.000S 1125 
1.0002 5596 
1.0001 2776 
1.0000 1820 
1.0000 0000 


1.0056 0827 
1.0037 3602 
1.0028 0081 
1.0018 6627 
1.0006 3270 

1.0008 6062 
1.0004 3037 
1.0002 1516 
1.0000 3063 
1.0000 0000 


1 *% 


1.0087 1205 
1.0057 9063 
1.0043 4698 
1.0028 9962 
1.0014 4677 

1.0013 3340 
1.0006 6748 
1.0003 3368 
1.0000 4793 
1.0000 0000 
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Amount of 1 at Compound Interest for Fractional Periods VIII 


(1 +*) 1/p 


B 

2% 

2*% 

2 H% 

2%% 

B 


1.0066 5050 

1.0111 8742 

1.0124 2284 

1.0136 5675 



1.0066 2271 

1.0074 4444 

1.0082 6484 

1.0090 8390 



1.0046 6263 

1.0055 7815 

1.0061 9225 

1.0066 0522 



1.0033 05B9 

1.0037 1532 

1.0041 2392 

1.0045 3168 


12 

1.0016 5158 

1.0018 5594 

1.0020 5984 

1.0022 6328 

12 

13 

1.0015 2444 

1.0017 1305 

1.0019 0124 

1.0020 8900 

13 

26 

1.0007 6193 

1.0008 5616 

1.0009 5017 

1.0010 4396 

26 

92 

1.0003 8089 

1.0004 2799 

1.0004 7497 

1.0005 2184 

52 

36S 

1.0000 5426 

1.0000 6096 

1.0000 6765 

1.0000 7433 

365 

eo 

1.0000 0000 

1.0000 0000 

1.0000 oooo 

1.0000 0000 

CO 

B 

3% 

3J*% 

4% 

43*% 

B 


1.0148 8916 

1.0173 4950 

1.0168 0390 

1.0222 5242 

2 


1.0096 0163 

1.0115 3314 

1.0131 5941 

1.0147 8046 

3 


1.0074 1707 

1.0088 3745 

1.0098 5341 

1.0110 6499 

4 


1.0049 3862 

1.0057 5004 

1.0065 5820 

1.0073 6312 

6 

12 

1.0024 6627 

1.0028 7090 

1.0032 7374 

1.0036 7481 

12 

13 

1.0022 7634 

1.0026 4977 

1.0030 2153 

1.0033 9165 

13 

26 

1.0011 3752 

1.0013 2401 

1.0015 0963 

1.0016 9439 

26 


1.0005 6860 

1.0006 6176 

1.0007 5453 

1.0008 4684 

52 

Ed 

1.0000 8099 

1.0000 9425 

1.0001 0746 

1.0001 2060 

365 

CO 

1.0000 0000 

1.0000 0000 

1.0000 0000 

1.0000 0000 

oe 

B 

5% 


6% 

6H% 

B 

2 

1.0246 9508 

1.0271 3193 

1.0295 6302 

1.0319 8837 

2 

3 

1.0163 9636 

1.0180 0713 

1.0166 1282 

1.0212 1347 

3 

4 

1.0122 7224 

1.0134 7518 

1.0146 7385 

1.0158 6828 

4 

6 

1.0081 6485 

1.0089 6340 

1.0067 5880 

1.0105 5107 

6 

12 

1.0040 7412 

1.0044 7170 

1.0048 6755 

1.0052 6169 

12 

13 

1.0037 6014 

1.0041 2701 

1.0044 9228 

1.0048 5597 

13 

26 

1.0018 7831 

1.0020 6138 

1.0022 4363 

1.0024 2504 

26 

52 

1.0009 3871 

1.0010 3016 

1.0011 2118 

1.0012 1179 

52 

365 

1.0001 3368 

1.0001 4670 

1.0001 5965 

1.0001 7255 

365 

00 

1.0000 0000 

1.0000 0000 

1.0000 0000 

1.0000 0000 

00 

B 

7% 

iH7o 

8% 

8 

B 

2 

1.0344 0804 

1.0368 2207 

1.0362 3048 

1.0416 3333 

2 

3 

1.0228 0912 

1.0243 9961 

1.0259 8557 

1.0275 6644 

3 

4 

1.0170 5853 

1.0182 4460 

1.0194 2655 

1.0206 0440 

4 

6 

1.0113 4026 

1.0121 2638 

1.0129 0946 

1.0136 8952 

6 

12 

1.0056 5415 

1.0060 4492 

1.0064 3403 

1.0068 2149 

12 

13 

1.0052 1808 

1.0055 7863 

1.0059 3764 

1.0062 9511 

13 

26 

1.0026 0564 

1.0027 8544 

1.0029 6443 

1.0031 4262 


92 

1.0013 0197 

1.0013 9175 

1.0014 8112 

1.0015 7008 


365 

1.0001 8538 

1.0001 9816 

1.0002 1087 

1.0002 2353 

365 

oo 

1.0000 0000 

1.0000 0000 

1.0000 0000 

1.0000 0000 

09 


437 
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IX 


Amount at End of Period at Compound Interest 
of p Installments Each of 1/p Deposited 
at End of Each pth Part of the Period 


= iJJw 


n 

H% 

v$% 

H% 

\i% 

B 

2 

1.0006 2461 

1.0007 2864 

1.0008 3264 

1.0010 4098 

55 

3 

1.0008 3267 

1.0009 7159 

1.0011 1029 

1.0013 8761 

■1 

4 

1.0009 3701 

1.0010 9309 

1.0012 4913 

1.0015 6115 


6 

1.0010 4116 

1.0012 1439 

1.0013 8799 

1.0017 3471 

Jtl 

12 

1.0011 4532 

1.0013 3610 

1.0015 2886 

1.0019 0829 

12 

13 

1.0011 3333 

1.0013 4543 

1.0015 3734 

1.0019 2164 

13 

26 

1.0012 0140 

1.0014 0154 

1.0016 0164 

1.0020 0176 

26 

S2 

1.0012 2344 

1.0014 2938 

1.0016 3369 

1.0020 4183 

32 

363 

1.0012 4606 

1.0014 5363 

1.0016 6118 

1.0020 7616 

365 

00 

1.0012 4948 

1.0014 5763 

1.0016 6574 

1.0020 8189 

00 

H 

mm 

Y.% 

\% 

h?o 

B 

2 

1.0012 4844 

1.0014 3621 

1.0013 6007 

1.0016 6390 

2 

3 

1.0016 6482 

1.0019 4193 

1.0020 8043 

1.0022 1894 

3 

4 

1.0018 7303 

1.0021 6483 

1.0023 4071 

1.0024 9634 

4 

6 

1.0020 8131 

1.0024 2781 

1.0026 0101 

1.0027 7419 

6 

12 

1.0022 6960 

1.0026 7060 

1.0028 6136 

1.0030 3169 

12 

13 

1.0023 0563 

1.0026 8950 

1.0028 8139 

1.0030 7325 

13 

26 

1.0024 2182 

1.0028 0166 

1.0030 1762 

1.0032 0144 

26 

32 

1.0024 4983 

1.0028 3773 

1.0030 6166 

1.0032 6354 

52 

363 

1.0024 9107 

1.0029 0385 

1.0031 1319 

1.0033 2031 

365 

00 

1.0024 9792 

1.0029 1384 

1.0031 2t 73 

1.0033 2964 

00 

n 

%% 

TsCr 

-3 /c 

1% 

1*6% 

B 

2 

1.0018 7130 

1.0021 8274 

1.0024 9378 

1.0028 0463 


3 

1.0024 9583 

1.0029 1102 

1.0033 2396 

1.0037 4068 


4 

1.0028 0812 

1.0032 7529 

1.0037 4223 

1.0042 0892 


6 

1.0031 2046 

1.0036 3967 

1.0041 3861 

1.0046 7730 


12 

1.0034 3286 

1.0040 0411 

1.0045 7510 

1.0051 4583 

12 

13 

1.0034 5690 

1.0040 3215 

1.0046 0714 

1.0051 8188 

13 

26 

1.0036 0111 

1.0042 0039 

1.0047 9941 

1.0053 9818 

26 

52 

1.0036 7322 

1.0042 6452 

1.0048 9556 

1.0055 0634 

32 

363 

1.0037 3306 

1.0043 5666 

1.0049 7801 

1.0055 9910 

365 

00 

1.0037 4533 

1.0043 6865 

1.0049 9171 

1.0056 1451 

CO 

n 

1*% 

1%% 

13f% 

\\% 

B 

2 

1.0031 1329 

1.0034 2376 

1.0037 3604 

1.0043 6176 

2 

3 

1.004t 5516 

1.0043 6942 

1.0049 8346 

1.0058 1084 

3 

4 

1.0046 7537 

1.0031 4138 

1.0056 0755 

1.0065 3678 

4 

6 

1.0031 9573 

1.0057 1395 

1.0062 3191 

1.0072 6707 

6 

12 

1.0037 1632 

1.0062 8634 

1.0068 3652 

1.0079 9571 

12 

13 

1.0037 5637 

1.0063 3060 

1.0069 0438 

1.0080 5177 

13 

26 

1.0039 9669 

1.0065 9493 

1.0071 9296 

1.0083 8820 


52 

1.0061 1687 

1.0067 2713 

1.0073 3717 

1.0085 5644 



1.0062 1994 

1.0068 4032 

1.0074 6084 

1.0087 0073 


00 ! 

1.0062 3706 

1.0068 3933 

1.0074 8139 

1.0087 2470 

03 
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IX 


Amount at End of Period at Compound Interest 
of p Installments Each of 1/p Deposited 
at End of Each pth Part of the Period 


•tV — Wo>' 


B 

2% 

2h% 

234% 

2h% 

B 

■a 

1.0049 7529 

1.0053 9371 

1.0062 1142 

1.0068 2837 

2 

■1 

1.0066 3733 

1.0074 6292 

1.0082 8761 

1.00*1 1141 

3 

Mi 

1.0074 6896 

1.0083 *93* 

1.0093 2677 

1.0102 5422 

4 

H 

1.0083 0129 

1.0093 3444 

1.0103 6663 

1.0113 9789 

6 

12 

1.0061 338* 

1.0102 7107 

1.0114 0725 

1.0123 4243 

12 

13 

1.0091 9796 

1.0103 4314 

1.0114 8732 

1.0126 3051 

13 

26 

1.0069 8243 

1.0107 7969 

1.011* 6786 

1.0131 5*08 

26 

92 

1.00*7 7470 

1.0109 91*9 

1.0122 061* 

1.0134 2343 

32 

365 

1.00*9 3960 

1.0111 7746 

1.0124 1431 

1.0136 5016 


00 

1.00*9 6700 

1.0112 0928 

1.0124 4836 

1.0136 8783 

00 

H 

3% 

3 H% 

*% 

4 H% 

B 

■9 

1.0074 4498 

1.0086 7479 

1.009* 01*3 

1.0111 2621 

2 

si 

1.0099 3431 

1.0113 7746 

1.0132 1713 

1.0148 5328 

3 

iBl 

1.0111 8072 

1.0130 3094 

1.0146 7744 

1.0167 2026 

4 

:9a 

1.0124 2816 

1.0144 8378 

1.0163 3937 

1.0183 8*33 

6 

12 

1.0136 7662 

1.0139 4203 

1.0182 0331 

1.0204 6109 

12 

13 

1.0137 7270 

1.0160 3410 

1.0183 3198 

1.0206 0915 

13 

26 

1.0143 4929 

1.0167 2674 

1.0191 0023 

1.0214 6980 

26 

92 

1.0146 3797 

1.0170 6316 

1.01*4 9470 

1.021* 6231 

52 

365 

1.0148 8901 

1.0173 3172 

1.0198 1447 

1.0222 7330 


00 

1.0149 2610 

1.0173 9966 

1.0198 8927 

1.0223 3494 

oo 

B 

5% 

5*4% 

6 % 

6H% 

B 

2 

1.0123 4794 

1.0133 65*6 

1.0147 8151 

1.0139 *419 


3 

1.0164 89*7 

1.0161 1522 

1.01*7 4104 

1.0213 6348 


4 

1.0169 9*42 

1.0203 94*9 

1.0222 2688 

1.0240 3523 


6 

1.0206 3970 

1.0226 7610 

1.0247 1676 

1.0267 3172 


12 

1.0227 1479 

1.0249 6469 

1.0272 1070 

1.02*4 52*4 

12 

13 

1.0228 7484 

1.0251 4069 

1.0274 0270 

1.02*6 6093 

13 

26 

1.0238 3948 

1.0261 9729 

1.0289 9526 

1.030* 0941 

26 

92 

1.0243 1602 

1.0267 2986 

1.02*1 3186 

1.0319 3404 

92 


1.0247 2622 

1.0271 7928 

1.0296 2648 

1.0320 6*87 

363 

r 

1.0247 9672 

1.0272 5462 

1.02*7 0867 

1.0321 5891 

00 

B 

7% 

7 W7o 

8% 

8**% 

H 


1.0172 0402 

1.0184 1103 

1.0196 1324 

1.0208 1667 

2 


1.0229 8234 

1.0243 9826 

1.0262 1069 

1.0278 1974 

3 


1.0238 6002 

1.0277 0129 

1.0293 1904 

1.0313 3332 

4 


1.0267 8298 

1.0308 1039 

1.0328 3496 

1.0348 54*2 

6 

12 

1.0316 *143 

1.033* 2617 

1.0361 3721 

1.0383 8439 

12 

13 

1.031* 1938 

1.0341 6609 

1.0364 130* 

1.0386 9642 

13 

26 

1.0332 9*78 

1.0356 0640 

1.037* 4*27 

1.0402 8645 

26 

92 

1.0339 3242 

1.0363 2703 

1.0387 1794 

1.0411 0311 

92 

369 

1.0349 0*47 

1.036* 4330 

1.03*3 773* 

1.0418 0377 

369 

00 

1.0346 0939 

1.0370 4804 

1.0394 HIS 

1.041* 2221 

oo 
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X 1941 CSO 2 ^ 2 % Mortality Table and Commutation Columns 


Age * 

l « 

d M 

1000 


D, 

Age x 

0 

1023102 

23102 

22 

58 

1023102 00 

0 

1 

1000000 

5770 

5 

77 

975609 76 

1 


994230 

4116 

4 

14 

946322 43 

2 


990114 

3347 

3 

38 

919419 28 

3 


986767 

2950 

2 

99 

893962 20 

4 

5 

983817 

2715 

2 

76 

869550 88 

5 

:>fH 

981102 

2561 

2 

61 

846001 18 

6 


978541 

2417 

2 

47 

823212 53 

7 


976124 

2255 

2 

31 

801150 42 

8 

H: 

973869 

2065 

2 

12 

779804 53 

9 

10 

971804 

1914 

1 

97 

759171 73 

10 

11 

969890 

1852 

1 

91 

739196 60 

11 

12 

968038 

1859 

1 

92 

719790 36 

12 

13 

966179 

1913 

1 

98 

700885 94 

13 

14 

964266 

1996 

2 

07 

682437 28 

14 

15 

962270 

2069 

2 

15 

664414 29 

15 

16 

960201 

2103 

2 

19 

646815 33 

16 

17 

958098 

2156 

2 

25 

629657 27 

17 

1ft 

955942 

2199 

2 

30 

612917 42 

18 

19 

953743 

2260 

2 

37 

596592 68 

19 

20 

951483 

2312 

2 

43 

580662 42 

20 

21 

949171 

2382 

2 

51 

565123 40 

21 

22 

946789 

2452 

2 

59 

549956 28 

22 

23 

944337 

2531 

2 

68 

535153 17 

23 

24 

941806 

2609 

2 

77 

520701 32 

24 

25 

939197 

2705 

2 

88 

506594 02 

25 

2« 

936492 

2800 

2 

99 

492814 61 

26 

27 

933692 

2904 

3 

11 

479357 22 

27 

28 

930788 

3025 

3 

25 

466211 03 

28 

29 

927763 

3154 

3 

40 

453361 83 

29 

30 

924609 

3292 

3 

56 

440800 58 

30 

31 

921317 

3437 

3 

73 

428518 18 

31 

32 

917880 

3598 

3 

92 

416506 91 

32 

33 

914282 

3767 

4 

12 

404755 37 

33 

34 

910515 

3961 

4 

35 

393256 29 

34 

35 

906554 

4161 

4 

59 

381995 63 

35 

36 

902393 

4386 

4 

86 

370968 10 

36 

37 

898007 

4625 

5 

15 

360161 02 

37 

3ft 

893382 

4878 

5 

46 

349566 90 


39 

888504 

5162 

5 

81 

339178 75 

39 

40 

683342 

5459 

6 

18 

328983 61 

40 

41 

877883 

5785 

6 

59 

318976 11 

41 

42 

872098 

6131 

7 

03 

309145 51 

42 

43 

665967 

6503 

7 

51 

299485 04 

43 

44 

859464 

6910 

8 

04 

289986 39 

44 

45 

852554 

7340 

8 

61 

280638 95 

45 

46 

845214 

7801 

9 

23 

271436 89 

46 

47 

837413 

8299 

9 

91 

262372 33 

47 

48 

829114 

8822 

10 

64 

253436 24 

48 

49 

820292 

9392 

11 

45 

244624 00 

49 
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1941 CSO 2 Mortality Table and Commutation Columns X 


Age x 

i. 

dr 

1000 q x 

D, 

Age * 

50 

810900 

9990 

12 32 

235925 04 

50 

51 

800910 

10626 

13 27 

227335 15 

51 

52 

790282 

11301 

14 30 

218847 25 

52 

53 

778981 

12020 

15 43 

210456 33 

53 

54 

766961 

12770 

16 65 

202155 03 

54 

55 

754191 

13560 

17 98 

193940 61 

55 

56 

740631 

14390 

19 43 

185808 43 

56 

57 

726241 

15251 

2t 00 

177754 43 

57 

BBj 

710990 

16147 

22 71 

169777 17 

58 

S3 

694843 

17072 

24 57 

161874 57 

59 


677771 

18022 

26 59 

154046 23 

60 

61 

659749 

18988 

28 78 

146292 80 

61 

62 

640761 

19979 

31 18 

138616 97 

62 

63 

620782 

20958 

33 76 

131019 40 

63 

64 

599824 

21942 

36 58 

123508 39 

64 

65 

577882 

22907 

39 64 

116088 15 

65 

66 

554975 

23842 

42 96 

108767 29 

66 

67 

531133 

24730 

46 56 

101555 70 

67 

KjH;; 

506403 

25553 

50 46 

94465 545 

68 

EM 

480850 

26302 

54 70 

87511 050 

69 

70 

454548 

26955 

59 30 

80706 625 

70 

71 

427593 

27481 

64 27 

74068 942 

71 

72 

400112 

27872 

69 66 

67618 148 

72 

73 

372240 

28104 

75 50 

61373 498 

73 

74 

344136 

28154 

81 81 

55355 921 

74 

75 

315962 

28009 

88 64 

49587 526 

75 

76 

287973 

27651 

96 02 

44089 787 

76 

77 

260322 

27071 

103 99 

38884 206 

77 

76 

233251 

26262 

112 59 

33990 650 

78 

79 

206989 

25224 

121 86 

29428 077 

79 

80 

181765 

23966 

131 85 

25211 636 


81 

157799 

22502 

142 60 

21353 602 

81 


135297 

20857 

154 16 

17862 047 

82 

irf 

It 4440 

19062 

166 57 

14739 ?84 

83 

S3 

95378 

17157 

179 88 

11985 151 

64 

■m 

78221 

15185 

194 13 

9589 4746 

85 

WTm 

63036 

13198 

209 37 

7539 3905 

86 

87 

49838 

11245 

225 63 

5815 4632 

87 


38593 

9378 

243 00 

4393 4773 

86 

■9 

29215 

7638 

261 44 

3244 7546 

89 

90 

21577 

6063 

280 99 

2337 9929 

90 

91 

15514 

4681 

301 73 

1640 0309 

91 

92 

10833 

3506 

323 64 

1117 2571 

92 

93 

7327 

2540 

346 66 

737 2363 

93 

94 

4787 

1776 

371 00 

469 9158 

94 

95 

3011 

1193 

396 21 

288 3657 

95 

96 

1818 

813 

447 19 

169 6646 

96 

97 

1005 

551 

548 26 

91 6117 

97 


454 

329 

724 67 

40 3755 


SB 

125 

125 

1000 00 

10 8454 

HI 
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X 1941 CSO 2^% Mortality Table and Commutation Columns 


Age * 

N, 

c. 

M, 

Age x 

0 

31374229 80 

22538 5366 

257876 8839 

0 

1 

30351127 80 

5491 9691 

235338 3473 

1 


29375518 04 

3822 1152 

229646 3782 



28429195 61 

3032 2166 

226024 2630 



27509776 33 

2607 3702 

222992 0462 


5 

26615814 13 

2341 1360 

220384 6760 


6 

25746263 25 

2154 4603 

216043 5400 


Srfjfr. ;■ 

24900262 07 

1983 7445 

215689 0597 



24077049 54 

1605 6425 

213905 3152 



23275899 12 

1613 1747 

212099 6727 


10 

22496094 59 

1458 7451 

210486 4980 

10 

1 1 

21736922 86 

1377 0655 

209027 7529 

11 

12 

20997726 26 

1348 5565 

207650 6674 

12 

13 

20277935 90 

1353 8621 

206302 1309 

13 

14 

19577049 96 

1378 1693 

204948 2488 

14 

15 

18894612 68 

1393 7300 

203570 0795 

15 

16 

18230196 39 

1382 0812 

202176 3495 

16 

17 

17583383 06 

1382 3537 

200794 2683 

17 

18 

16953725 79 

1375 5355 

199411 9146 

18 

19 

16340808 37 

1379 2123 

198036 3791 

19 

20 

15744215 69 

1376 5331 

196657 1668 

20 

21 

15163553 27 

1363 6196 

195280 6337 

21 

22 

14598429 87 

1389 5416 

193897 0141 

22 

23 

14048473 59 

1399 3275 

192507 4725 

23 

24 

13513320 42 

1407 2700 

191108 1450 

24 

25 

12992619 10 

1423 4649 

189700 8750 

25 

26 

12486025 08 

1437 5192 

188277 4101 

26 

27 

11993210 47 

1454 5491 

186839 8909 

27 

26 

11513653 25 

1478 2003 

185385 3418 

28 

29 

11047642 22 

1503 6464 

183907 1415 

29 

30 

10594280 39 

1531 1590 

182403 4951 

30 

31 

10153479 81 

1559 6094 

180872 3371 

31 

32 

9724961 63 

1592 8453 

179312 7277 

32 

33 

9308454 72 

1626 9874 

177719 8824 

33 

34 

8903699 35 

1669 0508 

176092 8950 

34 

35 

8510443 06 

1710 5610 

174423 8442 

35 

36 

8128447 43 

1759 0801 

172713 2832 

36 

37 

7757479 33 

1609 6928 

170954 2031 

37 

38 

7397318 31 

1862 1345 

169144 5103 


39 

7047751 41 

1922 4869 

167282 3758 

K2 

40 

6708572 66 

1983 5110 

165359 8889 

40 < 

41 

6379589 05 

2050 6947 

163376 3779 

41 

42 

6060612 94 

2120 3381 

161325 6832 

42 

43 

5751467 43 

2194 1367 

159205 3451 

43 

44 

5451982 39 

2274 5951 

157011 2084 

44 

45 

5161996 00 

2357 2099 

154736 6133 

45 

46 

4881357 05 

2444 1542 

152379 4034 

46 

47 

4609920 16 

2536 7650 

149935 2492 

47 

48 

4347547 83 

2630 8594 

147398 4842 

48 

49 

4094111 59 

2732 5292 

144767 6248 

49 
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1941 CSO 2 Mortality Table and Commutation Columns X 


Age x 

N, 

c. 

M, 

. . 

Age * 

SO 

3849487 59 

2835 6221 

142035 0956 

SO 

51 

3613562 55 

2943 1374 

139199 4735 

51 

32 

3386227 40 

3053 1772 

136256 3361 

52 

99 

3167380 15 

3168 2229 

133203 1589 

53 


2956923 82 

3283 8121 

130034 9360 

54 

PI 

2754768 79 

3401 9131 

126751 1239 

55 


2560828 16 

3522 0901 

123349 2108 

56 

1 57 

2375019 75 

3641 7835 

119827 1207 

57 


2197265 32 

3761 6968 

116185 3372 

58 


2027488 15 

3880 1854 

112423 6404 

59 


1965613 58 

3996 1999 

108543 4550 

60 


1711567 35 

4107 7080 

104547 2551 

61 


1565274 55 

4216 6760 

100439 5471 

62 


1426657 56 

4315 4138 

96222 8711 

63 


1295638 18 

4407 8312 

91907 4573 

64 


1172129 79 

4469 4497 

87499 6261 

65 


1056041 64 

4558 7282 

83010 1764 

66 

67 

947274 35 

4613 1893 

78451 4482 

67 

68 

845718 651 

4650 4521 

73838 2589 

68 

69 

751253 106 

4670 0143 

69187 8068 

69 

70 

663742 056 

4669 2260 

64517 7925 

70 

71 

583035 431 

4644 2354 

59846 5665 

71 

72 

508966 489 

4595 4281 

55204 3311 

72 

73 

441348 341 

4520 6627 

50608 9030 

73 

74 

379974 643 

4418 2492 

46088 2403 

74 

75 

324616 922 

4268 2869 

41669 9911 

75 

76 

275031 396 

4130 2202 

37381 7042 

76 

77 

230941 609 

3944 9618 

33251 4840 

77 

78 

192057 403 

3733 7258 

29306 5222 

78 

79 

158066 553 

3498 6841 

25572 7964 

79 

80 

128638 476 

3243 1158 

22074 1123 

80 

61 

103426 840 

2970 7368 

18830 9965 

81 


62073 238 

2666 4020 

15860 2597 

82 


64211 191 

2395 3212 

13173 8577 


u 

49471 207 

2103 3561 

10778 5365 

u 


37486 0561 

1816 1946 

8675 1804 

85 


27896 5815 

1540 0394 

6858 9858 


87 

20357 1910 

1280 1454 

5318 9464 

87 

88 

14541 7278 

1041 5646 

4038 8010 

f if.: ■ 

69 

10146 2505 

827 6215 

2997 2364 

id 

90 

6903 4959 

640 9377 

2169 6149 

90 

91 

4565 5030 

482 7730 

1528 6772 

91 

mm ■ 

2925 4721 

352 7707 

1045 9042 

92 j 

:*a| 

1808 2150 

249 3391 

693 1335 

93 

1*1 

1070 9787 

170 0888 

443 7944 

94 


601 0629 

111 4676 

273 7056 

95 

mmnt 

312 6972 

74 1098 

162 2378 

96 

97 

142 8326 

49 0019 

88 1280 

97 

Cl 

51 2209 

28 5451 

39 1261 


9:1 : 

10 8454 

10 5810 

10 5810 
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X 1941 CSO 2 Mortality Table and Commutation Columns 


Age * 

U Z 

1000 fc z 

1000 C M 

Age x 

5 

1 

0278365 

2 76730 

2 69236 

5 

6 

1 

0276826 

2 61716 

2 54667 

6 

7 

1 

0275380 

2 47612 

2 40976 

7 

8 

1 

0273734 

2 31551 

2 25382 

8 

0 

1 

0271780 

2 12491 

2 06870 

9 

10 

1 

0270228 

1 97342 

1 92150 

10 

11 

I 

0269810 

1 91315 

1 86293 

11 

12 

1 

0269722 

1 92407 

1 87354 

12 

13 

1 

0270335 

1 98389 

1 93168 

13 

14 

1 

0271261 

2 07426 

2 01949 

14 

15 

1 

0272086 

2 15476 

2 09769 

15 

16 

1 

0272498 

2 19497 

2 13675 

16 

17 

1 

0273118 

2 25537 

2 19541 

17 

1«. 

1 

0273633 

2 30565 

2 24425 

18 

19 

1 

0274346 

2 37524 

2 31182 

19 

20 

1 

0274967 

2 43581 

2 37063 

20 

21 

1 

0275768 

2 51587 

2 44835 

21 

22 

1 

0276614 

2 59653 

2 52664 

22 

23 

1 

0277546 

2 68739 

2 61462 

23 

24 

1 

0278473 

2 77790 

2 70265 

24 

25 

1 

0279606 

2 88844 

2 80988 

25 

26 

1 

0280738 

2 99885 

2 91696 

26 

27 

1 

0281979 

3 11994 

3 03438 

27 

28 

1 

0283420 

3 26053 

3 17067 

28 

29 

1 

0284964 

3 41117 

3 31666 

29 

30 

1 

0286625 

3 57315 

3 47359 

30 

31 

1 

0288381 

3 74450 

3 63954 

31 

32 

1 

0290337 

3 93533 

3 82430 

32 

33 

1 

0292407 

4 13722 

4 01968 

33 

34 

1 

0294785 

4 36929 

4 24418 

34 

35 

1 

0297264 

4 61107 

4 47796 

35 

36 

1 

0300062 

4 88415 

4 74187 


37 

1 

0303064 

5 17696 

5 02468 

37 

38 

1 

0306274 

5 49013 

5 32698 

38 

39 

1 

0309898 

5 84372 

5 66807 

39 

40 

1 

0313738 

6 21637 

6 02921 

40 

41 

1 

0317993 

6 63343 

6 42900 

41 

42 

1 

0322569 

7 07995 

6 85871 

42 

43 

1 

0327555 

7 56634 

7 32637 

43 

44 

1 

0333077 

8 10506 

7 84380 

44 

45 

1 

0339013 

8 68419 

8 39944 

45 

46 

1 

0345485 

9 31559 

9 00451 

46 

47 

1 

0352597 

10 00948 

9 66857 

47 

48 

1 

0360236 

10 75471 

10 38076 

48 

49 

1 

0368717 

11 58219 

11 17033 

49 j 

50 

1 

0377851 

12 47331 

12 01917 

50 

51 

1 

0387846 

13 44836 

12 94625 

51 

52 

1 

0398701 

14 50741 

13 95118 

52 

53 

1 

0410640 

15 67224 

15 05407 

53 

54 

1 

0423553 

16 93205 

16 24403 

54 
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1941 CSO 2 Mortality Table and Commutation Columns X 


Age * 

u« 

1000 k. 

1000 c. 

Age * 

mm 

1 0437665 

18 30871 

17 54101 

55 

its 

1 0453097 

19 81436 

18 95550 

56 

57 

1 0469866 

21 45037 

20 48773 

57 

58 

1 0488193 

23 23834 

22 15667 

58 

59 

1 0508181 

25 18845 

23 97032 

59 

60 

1 0529994 

27 31645 

25 94157 

60 

61 

1 0553744 

29 63351 

28 07868 

61 

62 

1 0579881 

32 18360 

30 41963 

62 

63 

1 0608138 

34 94025 

32 93722 

63 

'EX 

1 0639190 

37 96969 

35 68852 

64 


1 0673076 

41 27573 

38 67277 

65 


t 0710112 

44 88895 

41 91268 

66 

67 

1 0750555 

48 83462 

45 42522 

67 

68 

1 0794699 

53 14131 

49 22909 

68 

69 

1 0843106 

57 86408 

53 36485 

69 

70 

1 0896149 

63 03892 

57 85431 

70 

71 

1 0954003 

68 68327 

62 70153 

71 

72 

1 1017483 

74 87642 

67 96146 

72 

73 

1 1087070 

81 66539 

73 65823 

73 

74 

1 1163275 

89 10001 

79 81530 

74 

75 

1 1246942 

97 26259 

86 47915 

75 

76 

1 1338739 

106 21845 

93 67749 

76 

77 

1 1439610 

116 05952 

101 45409 

77 

78 

1 1550483 

126 87631 

109 84504 

78 

79 

1 1672419 

138 77259 

118 88932 

79 

80 

1 1806737 

151 87675 

128 63568 

80 


1 1954734 

166 31558 

139 12111 

81 


1 2118091 

182 25271 

150 39722 

82 


1 2298538 

199 85741 

162 50501 

83 

wM 

1 2498235 

219 34008 

175 49683 

84 

85 

1 2719164 

240 89409 

189 39459 

85 


1 2964385 

264 81800 

204 26578 

86 

87 

1 3236584 

291 37409 

220 12785 

87 

88 

1 3540245 

320 99948 

237 07067 

88 

89 

1 3878377 

353 98805 

255 06443 

89 

90 

1 4255786 

390 80832 

274 14015 

90 

91 

1 4679082 

432 10561 

294 36827 

91 

92 

1 5154668 

478 50417 

315 74706 

92 

93 

1 5688687 

530 60372 

338 20784 

93 

94 

1 6295832 

589 83728 

361 95591 

94 

95 

1 6976210 

656 21561 

386 55013 

95 

96 

1 8541792 

808 95523 

436 28754 

96 

97 

2 2689979 

1213 65638 

534 88655 

97 

98 

3 7228000 

2631 99997 

706 99474 

98 

99 



975 60976 

99 
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Exercise 1-1, page 5 

I. 6, 2, 8, 2 2. 3, 7, -10, -2.5 3. -3, -3, -18, -2 5. 5* + 4 y + 7 w 

6. 5a + 56 -f- 5c 7. 56 + c — 4to 9. 3* + 3y + tc 10. 5a — 56 + (4 — c)w 

II. 2c — d + (2 + a)* 13. — 2y 4- 3 w 14. 2a + 6 -f c 15. x + 8u> 

17. 9a + 56 18. x + y 19. a - 6 21. -6a + 226 22. 12* -|- 12 y 

23. 3* - 6j/ 25. -4a - 366 26. -24a + 126 27. 2z + 2y 


Exercise 1-2, page 8 

1. a* 2. a 7 3. 5. -21*7 6. -8r/» 7. 146* 9. 6a*6< 

10. —24*V 11. -15c*cP 13. 2x* + 7* 2 - 9 14. 6* 3 - 7* 2 + 14* - 8 

15. 15** + 4*2 - 9* + 2 17. 6*« - lOz* - 13z 2 + 12* + 5 

18. 6** — 19* 3 + 18* J -I61-IO 19. 10z< - 21z* + Ax' 1 + 18* - 9 

21. 2** + x* - 3** + 12*2 - 10* + 4 22. 12*5 - 17aH - 13x* + 22x 2 - z - 3 

23. 2*5 - 7x* -M6* 3 - 9* 2 + 16 25. 12* - 8y 26. -4a + 106 

27. -6* + 15y 29. 4a* + 4a6 + 6» 30. 9a 2 - 12a6 + 46 5 

31. 9*2 + 24 xy + 16y* 33. 4a 2 - 962 34. 9a 2 - 2562 35. x* - 4 y 2 

37. 6z 2 — 5xr/ — 6y 2 38. 10a 2 — 19a6 — 156 2 39. 6z 3 — Uzy — 35y 2 


Exercise 1-3, page 12 


I. a * 2. 6 7 3. c 4 5. 3** 6. 5*5 7. 6 y 2 9. 2* - 3 10. * - 5 

II. 2* 2 - 5* - 7 13. 3(z - 4) 14. 5(z + 3) 15. 7(z + 4y) 


17. (x - 2) (* + 4) 18. (* - 1) (x + 2) 

21. (2* - 1) (* + 1) 22. (3* - 2) (* + 1) 

25. (3* - 4)* 26. (5* + 3)* 27. (4* + 5) 2 

30. (2* + 7) (2* - 7) 31. (5a + 26) (5a - 26) 

34. x(2x + 1) (x + 3) 35. 2(3* + 2) (2* - 1) 


19. (* + 3) (x + 5) 
23. (2* - 3) (3* - 4) 
29. (* + 4) (* — 4) 
33. z(3x + 1) (2* + 1) 
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ANSWERS 


Exercise 2-1, page 15 


1. 3 

2. -4 

3. 

-5 5. 2 6. 3 

13. 2 

14. 

-3 

15. 0 17. 2 

™ 3a + 5c 
■“* 5 

23. 

&(« ~ x) ,, , 

- 2o. // rt 

a 


Exercise 2-2, page 17 

1. 13, 6 2. 7, 8 3. 7, 16 

7. 35 years, 5 years 9. 11 10. 10 

city S37.20, state 112.20 


7.-1 9. 5 10. -3 11. -2 

18. -1 19. 0 21. 7— 

o — im 

26. S/(l + rt) 27. 5/(1 + »)* 

5. $70, $90 6. $2200, $2700 

11.3,9 13. County $24.40, 

14. Food $80, rent $70, clothes $40 


15. $2300, $2700, $3400 17. 25 18. 60 19. 21 


Exercise 3-1, page 22 
1. 10/27 2. 15/14 3. 30/77 

2x 2 +5 x 10x 2 + x — 3 


9. 

14. 

22 . 

34. 


3x 2 + x — 2 
2x 2 — 3x — 14 


10 . 


3x 2 _ n x + 10 
2 x 2 — x — 1 


11 . 


15. 


2 x 2 + x — 1 


5. 15/8 
6 x 2 -f- 5x — 4 
4x 2 — 1 lx 4- 6 

17. t 18. | 


6 . 30/77 


7. 8/45 


13. 


x 2 4- 2x - 3 
10 x 2 - 21x - 10 
x - 1 


19. i 21. 


x -I- 2 


5x 2 4- 17x - 12 

2X + l 25, * ^ * 27> n 29.| 30. | 31. V $3. 1 


2x +3 
3x 4- 2 
x + 3 


35. 


2 x - 1 
2x 4- 1 


37. 


(2x - l) 2 
x 2 — 4 


38. 


3x 4- 2 
2x 4- 3 


39. 


2 x - 1 
2x 4- 1 


Exercise 3-2, page 24 

I. 24 2. 30 3. 156 5. 6xV 

9. (2x - 1) (2x 4- 1) (3x - 4) 2 

II. (2x 4- l) s (x - 3) 2 (2x 4- 3) 2 

14. x(3x 4- 2)2 (3x - 2) 15. (x - l) 2 (x 4- 3) 2 


6 . 1 5a*b* 7. 6aW 

10 . (x 4- 2) 2 (x - 2) 2 
13. x(2x - l) 2 (x - 2) 
17. 11/18 18. 8/15 


19. 4/21 21. 

5x 


25. 

31. 

35. 


(x - 1) (x - 2) 
—2(x 4- 2) 

5x 4- 3 
4x — 1 

(x - l) 2 (x 4- 2) 


3o + 26-l 
06 

26. 


22 . 


3y — 2x + 5 


33. 


(2x + 1) (x + 3) 
45x 


xy 

27. 0 


29. 


23. 

2 


4 xy — 3x* — 2 
z*y 

1 

30. 


(5x + l) 2 (5x - 2) 


34. 


2 x - 1 3x + 2 

2x 2 + 4x + 3 


(2x + l) 2 (2x + 2) 


Exercise 3-3, page 27 
1. 2 2. 3 3. 4 5. 1 6. 2 

14. 2 15. -2 


7. 3 9. 2 10. 3 


17. a =-n 

n — 1 


11. 1 13. 3 

/ - a +d 
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ANSWERS 


18. I = 


a + rS — S 

-r-, r 


S — a 
S - l 


19. 


S - 
Pr ’ 


3- P 
Pt 


21. Wife got $6000; younger son got $4000; daughter got $4600; older son got $3500 

22. Robert had 20; Tom had 15 23. 1/2 25. days 26. 96 27. 2 mi. 


Exercise 4-1, page 31 

1. 23.5% 2. 30.25% 3. 57.1% 5. 2.5% 6. 305.2% 7. 3271.4% 

9. .023 10. .0583 11. .623 13. .386 14. .001 15. .0063 17. 85.02 

18. 20.748 19. .11026 21. .492 22. .618 23. 1.049 25. 8.55 26. .907 
27. 100 29. 12 30. $6072.21 31. $52 33. $3200 34. $61,441.44 35. $220 


Exercise 4-2, page 33 

1. $801.66 2. $563.28 3. $1153.35 5. $1763.39 6. $1563.36 7. $2932.27 
9. $1342.95, $137.74 10. $1899.78, $212.38 11. $2516.24, $291.91 

13. $17.15, $64.14, $14.41 14. $17.84, $75.14, $13.28 

15. $58.97, $397.66, $69.55 17. $11.73, $94.18, $14.14 18. $9.24, $90.52, $10.20 
19. $29.92, $176.08, $40.17 21. 31 mils 22. 27 mils 23. 31.4 mils 

25. $7200 26. $13,500 27. $3300 29. $1896.26 30. $558.54 31. $1526.10 


Exercise 4-3, page 38 

1. *93.84 2. $189.54 3. $527.31 5. 37% 6. 83*% 7. 53.125% 

9. $126.90 10. $186 11. $283.92 13. $200 14. $175 15. $724 

17. (a) $612.88; (b) $625.92; (c) $652 18. (a) $272.65; (b) $278.39; (c) $287 

19. $233.97 21. $541.26 22. $536.37 23. $1411.78 25. $1197.72 

26. $975.58 27. $192.63 


Exercise 4-4, page 40 

1. $160 2. $255 3. $600 5. $151.47 6. $627 7. $700 9. $576 

10. $862.50 11. $2828.57 

Exercise 5-1, page 45 

1. 8 2. 9 3. 625 5. 32 6. 243 7. 125 9. 16 10. 81 11. 343 

13. 216 14. 225 15. 10,000 17. 81/16 18. 125/343 19. 36/49 

21. 64 22. 729 23. 512 25. m* 26. a 7 27. b 29. 4o*6 

30. 3laW 31. 4r 3 s 33. (1 + i)* 34. (1 + i) 2 35. 1.022 37. ***> 

38. aV 39. fc 2 ” 

Exercise 5-2, page 47 

1. i 2. i 3. tV 5. 2 6. 2 7. 2 9. 8 10. 9 11. 8 

13. 1/x* 14. W 15. 1/a 17. , + y 18. 19. 

21. -^-2 22. 2 23. X JL +X * 25. 1.03 2 - 1 26. 1.04» - 1 

y — X 2 yr — Jr y 


449 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



ANSWERS 


27. 1.027 - 1 29. ^T^) ! 30. /L02 31. j/lW* 33. 1.03"* 

34. 1.02"* 35. 1.01"* 37. 1/(1 + »)"* 38. (1 4- 1)* / * 39. 1/(1 + %)“* 


Exercise 5-3, page 50 

I. Vl5 2. yfl4 3. </55 5. yf2 6. ^3 7. y[5 

II. 4 13. a*6* Va6 14. 4xy 2 V*y 15. 3xy* /lCb^ 


18. 2xj/ Vx 
26. ^ 


27. 


19. 3ax* yfa 

yfTESd 


29. 


21. 4 

yy/JOx 


22. 3 


30. 


23. 2 


>?S94y 


3c “*5d ‘ T * lOx 7x 

33. 6(2 + V3 ) 34. 7(3 - VT ) 35. 3(</7 + ) 


9. 9 10. 28 

17. ab V5 
V 2zx 



Exercise 6-1, page 53 
1. 4* = 16 2. 2* - 8 3. 27 = 128 

9. loga81 = 4 10. log 2 128 = 7 

14. logs407 = a 15. log 13 W = 1.9 
22. | 23. -2 25. 9 26. 64 

33. 4 34. 4 35. 8 

Exercise 6-2, page 56 
1. 0 2. 1 3. -1 5. 3 6. -2 

13. 0.7686 14. 0.4713 15. 1.6010 

21. 9.7050 - 10 22. 8.5465 - 10 

26. 1.96 27. 247 29. 38.6 30. 

35. .0243 


5. 6* - 17 6. 3* 7 - N 7. 3* = 72 

11. logs 125 - 3 13. 10&183 - 5 

17. 3 18. 4 19. i 21. 1 

27. i 29. 3 30. 8 31. i 


11. -4 
19. 0.8591 
25. 25.3 
34. .00306 


7. 3 9. -3 10. 4 

17. 2.9943 18. 2.6053 

23. 7.7143 - 10 
4.97 31. 999 33. .852 


Exercise 6-3, page 59 


1. 2.4113 2. 1.5153 3. 0.2751 5. 3.5901 6. 8.7325 - 10 

7. 9.4741 - 10 9. 17.24 10. 608.6 11. 1.939 13. .1535 14. .02654 

15. .4412 17. 34280 18. 50.97 19. 73.28 21. 67.36 22. 67.36 

23. 491.9 25. 1.0913 26. 8.1329 - 10 27. 0.9896 29. 1.5675 

30. 2.9408 31. 8.4140 - 10 


Exercise 6-4, page 63 

1. log o + log b 2. log 2 -F log c + log d 

5. log a + log b — log c 6. log a — log b — log c 
9. 82.9 10. 46.5 11. 739 13. 1.66 14. .795 

18. 1.63 19. .722 21. 9.68 22. .897 23. .985 

27. 2970 29. 43.20 30. .07967 31. 5.632 


3. 2 log c + log d 
7. i log a 4- i log 6 
15. 1.14 17. 1.28 

25. 96.02 26. 21.64 


Exercise 7-1, page 67 

1. -1, 3,-2 2. 2, -1,0 3. 1, -2, 13 5.4,2,1.75 6.1,10,-! 
7.43,3,1 9. 3, -1 10. 0, -3 11.5,3 13. x 2 + x + 1, 4x* - 6x + 3 


450 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



ANSWERS 


14. 6x 2 + 14x + 7, 6x 2 - 22x + 19 15. x 2 - 3x, x 2 + 5x + 4 17. 32, 27 

18. 9, -3 19. 12,44 21. $224.97, $410.16 22. $272.11, $457.57 

23. $101.50, $218.51 25. 0, 3, -2 26. 0, 5, 13/8 27. 0, 0, 10 

Exercise 7-2, page 71 

1. First, fourth 2, Second, third 3. Fourth, second 


Exercise 8-1, page 75 


1. 1, 3, 5, 7, 9, 11, 13 
5. 3, 5, 7, 9, 11, 13 
9. I - 12, a = 77 
13. / = 11, * = 32 


2. 8, 6, 4, 2, 0, -2 3. -9, -6, -3, 0, 3, 6, 9, 12 

6. 2, 3, 4, 5, 6, 7, 8, 9 7. -1, 1, 3, 5, 7, 9, 11 

10. I -3, * = 0 11. I = -9, * = -9 

14. 1=12,8= -21 15. I = -8, a - 18 


17. 625 18. 650 19.1755 21. $2.55 22. Gains $3.25 by choosing 

$9.25 per day 23. Gets an extra $8 at the variable rate 


Exercise 8-2, page 78 

I. 1, 2, 4, 8, 16, 32 2. 2, 4, 8, 16, 32, 64, 128 3. 128, 64, 32, 16, 8, 4, 2, 1 

5. i, A, A, Af» ais, sA 6. A> A> i> 1» 2, 4 

7. 81, ±27, 9, ±3, 1, ±^, i 9. I = 4, 8 = 7? 10. I = 5, a = 6AV 

II. / = i, 8 = 364 2 V 13. I = i, a = 20i U. l = l,a = 13 A 

1 03« — 1 

15. 1 = 1, 8 = 127, 43 17. 2046 18. 88, 572 19. U 21. 


22 . 

27. 


1.04 s - 1 
.04 

1 - 1.01" 20 
1 - 1.01-1 


23. 


1 . 01 18 - 1 


.01 

29. $655.35 


25. 


1 - 1 . 02“ 6 


1 - 1 . 02 -1 

30. $1.15 31. Two 


26. 


.03 
1 - 1.04"« 
1 - 1 . 04-1 


Exercise 8-3, page 81 

1. a 7 + 7o« + 21a 5 6 2 + 35a<5« + 35 a*b* + 2la*&» + 7aA« + 6 7 

2. a 4 + 12a s + 54a 2 + 108a +81 3. 1 + 5x + 10x 2 + lOx 3 + bx* + X s 

5. x 6 — 6x s y + 15x 4 y 2 — 20x 3 y 5 + 15 x 2 y 4 — 6xi / s + y* 

6. x* - 12X 2 + 54x 2 - 108x + 81 7. 1 - 5a + 10a 2 - 10a s + 5a< - a 5 

9. a* - 10a 4 6 + 40a*6 2 - 80a 2 6 s + 80a6 4 - 326 s 

10. 81X 4 — 108X 3 !/ + 54x 2 y 2 — 12XJ/ 2 + y* 

11. 64x® — 192x s y + 240x*y 2 — 160 x 3 y 5 + 60 x 2 y* — 12xy 5 + y 6 

13. x 6 — 5x* + 12x 2 — 8 14. x 4 + 4x 3 y 3 + 6 x 2 y* + 4x</ 9 + y n 

15. a 10 + 5a 8 6* + 10a«6« + 10a 4 6 9 + 5a 2 6‘ 2 + 6 1S 

17. a* /2 + ia~ l,2 b - ia^b 2 + A* 2 ' 5 ' 2 * 3 18. 12/» - |a - ja 2 - sV 2 * 

19. 2~i /4 [2 - fc - A* 2 - t rfcrr 3 ] 21. 1 - 2x + 3x 2 - 4x s 

22. 1 + 3x + 6x 2 + 10x s 23. i - ix + £x 2 - A* 3 25. 1.061208 

26. 1.15927 27. 1.072135 29. .94232 30. .862555 31. .86375 
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33. 1.019804 34. 1.0049629 35. 1.0097592 37. .9950616 

38. .9758984 39. .990195 

Exercise 9-1, page 86 

I. Mean, 76; median, 78; mode, 78 2. Mean, 27; median, 27; mode, 28 

3. Mean, $2.14; median, $2.11; mode, $2.13 

5. Mean, $1.04; median, $1.08; mode, $1.18; mode too near highest rate to be 
representative average. 

6. Mean, $5500; median, $5300; mode, $5300; arithmetic mean not a desirable 
average since one item is much larger than any other 

7. Mean, 27; median, 14; mode, 10; arithmetic mean not a representative average 
because one fisherman far excelled others; mode not a desirable average since it is 
one of the smaller numbers 

9. Mean, 36.04; median, 37; mode, 47 10. Mean, 144.3; median, 147; mode, 156 

II. Mean, $327.83; median, $299.50; mode, $299.50 

Exercise 9-2, page 90 

I. 11.7 2. 19.3 3. .54 5. 8.2 6. $180.06 7. 4 in. 

9. About 100 between 38 and 54; about 142 between 30 and 62; about 148 between 
22 and 70 

10. About 600 between 73 and 85; about 855 between 67 and 91; about 891 between 
61 and 97 

II. About 1200 between 110 and 124; about 1710 between 103 and 131; about 
1782 between 96 and 138. 


Exercise 9-3, page 95 

1. .978 2. .799 3. .957 5. .855 6. -.466 7. .732 9. .796 

10. -.429 11. .653 


Exercise 10-1, page 102 

I. $30.79, $1057.21 2. $1.68, $123.98 3. $22.27, $857.41 

5. 120 days, 120 days 6. 130 days, 127 days 7. 117 days, 116 days 

9. 1 0 (approx.) $21.67, 1„ (exact) $21.67, I, (approx.) $21.37, 7* (exact) $21.37 

10. I v (approx.) $27.34, I 0 (exact) $27.99, I c (approx.) $26.97, 1 1 (exact) $27.60 

II. I 0 (approx.) $6.32, I 0 (exact) $6.32, 7, (approx.) $6.23, 7, (exact) $6.23 

13. $17.52 14. $164.44 15. $326.78 17. $17.04 18. $159.97 

19. $317.88 21. $12.82, $1038.24 22. $16.88, $766.88 

23. $13.17, $5281.36 


Exercise 10-2, page 104 

1. (a) P = j t ; (b) r = —; (c) t = ~ 

6. $414 7. $683.20 9. $1555.56 

14. 2.83% 15. 3.11% 17. 3.40% 


2. 7% 3. 2.97% 

10. 6 mo. 11. 1 yr. 
18. 3.49% 19. 3.57% 


5. 6.5% 

13. 2 mo. 
21. 3.74% 
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Exercise 10-3, page 105 

1. *418, 3% 2. *660, 4% 3. *660, 2* yrs. 5. #900, 4% 6. *225, 4% 

7. *900, *126 9. *7.12, 6% 10. *5.27, 4% 11. *22.13, 1 mo. 

Exercise 10-4, page 111 

1. 6.185% 2. 8.219% 3. 4.040% 5. 4.938% 6. 5.660% 

7. 3.480% 9. *980 10. *505.81 11. $250.39 13. *989.90, 6.061% 

14. 8% 15. 6% 

Exercise 10-5, page 117 

I. #20,000 2. #55,555.56 3. *25,000 5. *120,000 6. *4,000,000 

7. *350,000 : 9. 9.986%, 10.511% 10. 10.450%, 11.669% 

II. 10.465%, 12.040% 13. 22.308%, 28.713% 14. 22.857%, 29.629% 

15. 22.564%, 29.139% 17. 19.919%, 26.523% 18. 19.792%, 26.298% 

19. 19.792%, 26.298% 21. 19.792%, 26.298% 22. 19.758%, 26.238% 

23. 19.756%, 26.235% 25. 56.76% 26. 34.44% 27. 24.81% 29. 21.29% 

30. 19.43% 31. 17.17% 33. 14.46% 34. 14.76% 35. 13.58% 

Exercise 10-6, page 120 

1. (a) *41.17, $2057.45; (b) *4.33, *328.83; (c) #135, *885; (d) *16.44, *1002.74 

2. 1 0 (approx.) *2.63, /, (exact) *2.68, I B (approx.) *2.60, /„ (exact) #2.65 

3. *1494.93 5. 19.251%, 19.715% 6. 323.08% 7. 9.468% 9. 14.932% 

10. 24.740% 11. 14.526% 13. (a) First *10.36 better; (b) first *10.73 

better; (c) first *10.40 better 14. 3.015% 15. 5.063% 17. 8.333% 

18. 6.122% 19. 2.985% 21. 6.103% 22. 7.692% 23. 5.882% 

25. 14.159% 26. 13.609% 27. 13.980% 

Exercise 11-1, page 127 

1. *1275.08 2. *1283.77 3. *100.79 5. $1144.90, *1402.55, 

*1967.15, *29,457.03 6. *1149.81, *1417.63, *2009.66 

7. *868.22, *1055.33, *1989.97, *4137.01 9. *2927.15 10. *2906.25 

11. #1282.21 13. #1097.97 14. *1084.17 15. *2584.19 

17. Time payment by *464.96 18. Time payment by *471.44 19. *1429.70 

Exercise 11-2, page 133 

In Problems 1,2, 3 the accumulated value at simple interest is given in parentheses: 
1. (#106), *106; (#112), *112.36; (#130), *133.82; (#160), *179.08; (#190), *239.66; 
(#220), *320.71; (#250), *429.19 2. (*105), *105; (#120), *121.55; (#140), 

*147.75; (#160), *179.59; (#180), *218.29; (#200), *265.33; (#220), *322.51 
3. (#104), *104; (#112), *112.49; (#124), *126.53; (#140), *148.02; (#160), *180.09; 
(#184), #227.88 


453 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



ANSWERS 


In Problems 5, 6, 7 the first figure was obtained by interpolation, the second by 
using logarithms: 

5. (a) 23.45 yre., 23.44 yrs.; (b) 17.67 yrs., 17.68 yrs.; (c) 14.20 yra., 14.21 yre.; 
(d) 11.89 yrs., 11.89 yra. 6. (a) 23.28 yrs., 23.26 yrs.; (b) 17.5 yrs., 17.5 yre.; 
(c) 14.04 yrs., 14.04 yrs.; (d) 23.45yrs., 23.44 yrs. 7. (a) 26.76 yrs., 26.77 yrs.; 
(b) 23.85 yrs., 23.85 yre.; (c) 19.60 yre., 19.61 yrs.; (d) 13.63 yre., 13.64 yrs. 

9. 19.09 yrs. 10. 18.59 yrs. 11. 34.56 yre. 13. 25 yre. 14. 24.67 yra. 
15. 6.63 yre. 

Exercise 11-3, page 136 

1. 3.18%, 4% 2. .77% 3. 3.80% 5. 2.92%, 3.33% 6. 1.52% 

7. 1.26% 9. 1.79%, 1.88% 10. .15% 11. 3.77% 13. 2.45% 

14. 4.35% 15. Yes 

Exercise 11-4, page 142 

1. 5.84% 2. 4.94% 3. 3.94% 5. 6.17% 6. 5.06% 7. 4.06% 

9. $548.28 10. $9.68 11. $2000.17 13. $551.30 14. $5637.72 

15. $741.10 17. $944.12 18. $7646.87 19. $7195.90 21. 3.65% 

22. 5.76% 23. 3.97% 

Exercise 11-5, page 147 

The first figure was obtained by the approximate method, the second by the 
exact method: 

1. $681.67, $681.57 2. $1085.88, $1085.78 3. $5821.29, $5820.45 

5. $7327.11, $7326.93 6. $1021.39, $1021.39 7. $756.85, 756.84 

9. $571.13, $571.23 10. $858.32, $858.37 11. $2565.18, $2565.21 

13. $1061.42, $1061.61 14. $620.96, $621.00 15. $683.20. 683.21 

Exercise 11-6, page 149 

1. $933.88 2. $1398.72 3. $22,830.66 5. $719.29 6. $5085.20 

7. $6976.29 9. $4181.79 10. $7207.81 11. $7111.49 

Exercise 11-7, page 151 

1. $2020.28 2. $5071.50 3. $1820.29 5. $1654.46 6. *1102.27 

7. $8024.51 9. 6.09% 10. 4.06% 11. 4.89% 

13. (a) 2.77%; (b) 2.75%; (c) 2.74% 14. (a) 4.08%; (b) 4.01% 

15. (a) 2.81%; (b) 2.77% 17. (a) *3923.40; (b) *3924.57 

18. (a) $850.74; (b) *850.75 19. (a) $12,273.45; (b) $14,674.36; (c) $15,574.83 

Exercise 12-1, page 158 

1. *6231.11 2. $9501.86 3. *17,807.29 5. *9942.36 6. $8673.20 

7. $2586.28 9. $11,503.97 10. $28,596.72 11. $59,509.90 

13. $13,137.76 14. (b) by *10.58 15. Offer by *134.36 
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Exercise 12-2, page 160 

I. 19411.43 2. $2293.32 3. $5100.46 5. $83,367.90 6. $100,562.19 

7. $107,061.56 9. $896,239.46 10. (a) $23,414.44; (b) $36,459.26 

II. (a) $23,637.98; (b) $36,841.41 13. $17,456.98 14. $15,450.42 

15. $2401.22 17. $4168.21 18. $21,634.28 19. $5238.86 

Exercise 12-3, page 164 

I. .07365013, .05365013 2. .06227283, .02727283 3. .16746776, .09746776 

5. .08024259, $80.24 6. .03024259, $30.24 7. .10635278, $1063.53 

9. (a) $641.94; (b) $588.65 10. (a) $241.94; (b) $268.65 

II. (a) $537.11; (b) $511.03 13. (a) $224.85; (b) $209.42 

14. (a) $124.85; (b) $134.42 15. (a) $745.99; (b) $542.76 

17. (a) $313.01; (b) $292.63 18. $117,230.51 19. $1862.28 

21. (a) $691.89; (b) $784.66 22. (a) $2145.26; (b) $1495.08 23. $83,158.63 

Exercise 12-4, page 168 

I. 20 yrs. 2. 12 yrs. 3. 10 yrs. 5. 15 yrs., $689.61, $730.99 

6. 8, $473.63 7. 13, $602.05 9. 8, $125,338.55 10. 10, $5.46 

II. 44, $426.05 

Exercise 12-5, page 170 

1. 6.64% 2. 2.63% 3. 5.07% 5. 4.49% 6. 4.08% 7. 5.70% 

9. 2.57%, 10.29% 10. 2.79%, 5.58% 11. 9.70% 13. 5.59% 14. 3.32% 

15. 5.53% 17. 3.27% 18. 6.10% 19. 4.02% 21. 9.29% 

22. 9.33% 23. 9.30% 

Exercise 12-6, page 175 

1. $1560.34 2. $4811.39 3. $4291.39 5. $4847.35 6. $18,697.02 

7. $7293.53 9. $13,395.01 10. $121.37 11. $446.50 13. $93.40 

14. $11,308.26 15. $11,080.55 

Exercise 12-7, page 179 

1. $1000.55 2. $1876.52 3. $13,595.58 5. $9138.50 

7. $2331.08 9. $278.92 10. $1087.11 11. $1050.84 

14. $34,273.61 15. $6524.51 17. $27,710.61 

19. Deferred payment plan, $3621.32 

Exercise 12-8, page 181 
1. $9118.49 2. $573.33 3. $11,684.96 5. $46,925.37 6. $120,287.28 

7. $13,617.02 9. $5365.43 10. $12,787.49 11. $11,403.73 13. $5132.00 

14. $13,085.32 15. $2112.80 17. $20,519.31 18. $49,155.29 

19. $11,207.22 21. $17,077.44 22. 3.21% 23. 2.28% 25. 6.79% 

26. No 27. 3.40% 29. 4.22% 30. $3,176.35 31. $9956.17 
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33. 5, $23.10 34. $950.28 35. 4.02% 37. 3.05% 38. 3.22% 

39. 4.02% 41. 3.53% 42. 32 43. $222.01 

Exercise 13-1, page 187 

1. $368.25 2. $342.78 3. $180.52 5. $97.37 6. $71.91 7. $84.39 

9. $2062.73 10. $1289.53 11. $700.07 13. $4146.05 14. $4586.54 

15. $2345.54 17. $8664.69 18. $4126.45 19. $8913.43 

Exercise 13-2, page 193 

Only the periodic rent is given: 

1. $1092.08 2. $1661.38 3. $1901.02 5. $1329.10 6. $2156.42 

7. $1829.23 9. $672.80 10. $278.47 11. $219.70 

Exercise 13-3, page 196 

1. $220.97 2. $734.10 3. $257.08 5. $642.92 6. $120.50 7. $622.32 

9. $429.58 10. $1386.46 11. $1275.50 13. $3194.43 14. $5818.70 

15. $4601.83 17. $7075.49 18. $6723.37 19. $5454.28 

Exercise 13-4, page 199 

1. Amortization 2. Sinking fund, both cost the same 3. Amortize, $293.78 
5. Pay within $500 of $7426.39 each period 6. Pay within $250 of $7880.70 
each period 7. Pay within $500 of $19,093.30 each period 
9. Pay within $500 of $29,438.01 each year 10. Pay within $250 of $23,845.24 
each period 11. Pay within $500 of $92,389.92 each period 

Exercise 13-5, page 200 

Only the periodic expense is given for Problems l to 8: 

1. $2073.84 2. $7931.14 3. $10,684.23 5. $5788.87 6. $13,245.72 

7. $8977.99 9. $26,794.59 10. $12,015.12 11. Pay within 

$250 of $7630.05 each period 

Exercise 14-1, page 209 

In Problems 1 to 3, only the annual depreciation charge is given: 

1. $440 2. $100 3. $24 

In Problems 5 to 7, only the fixed percentage is given: 

5. .26155 6. .19245 7. .13582 

In Problems 9 to 15, only the first annual depreciation charge is given: 

9. $1120 10. $216.17 11. $55.14 13. $733.33 14. $184.62 15. $44.80 

Exercise 14-2, page 213 

$642.55, B 5 = $4519.74 2. R = $60.03, B 2 = $378.14 

$205.09, B 5 = $3805.08 5. R = $705.43, B 3 = $4997.93 

$1520.06, B 7 = $10,994.12 7. R = $721.45, flu = $5,173.07 
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9. $1487.80 10. $13,764.96 11. $3623.70 13. 9.329 14. 11.910 

15. 8.904 

Exercise 14-3, page 215 

1 . R = $4595.25, N = $9595.25 2. R = $40,159.52, N = $65,659.52 

3. V = $36,061.93, N = $3842.48 5. V = $26,077.23, t = 4.728% 

6. V = $38,514.27, i = 13.482% 7. R = $7517.52, i = 13.82% 

9. $409,310.08 10. $850,118.40 11. $19,010.26 

Exercise 14-4, page 219 

1. $99.19 2. $4676.52 3. Second 5. $919.84 6. Second 7. $7792 

Exercise 14-5, page 222 

1. $8549.04 2. $85,309.89 3. $16,084.30 5. $17,339.53 6. $14,138.12 

7. $11,226.20 9. $977.60 10. $856.23 11. $13,708.04 13. Second 

14. First 15. $2456.74 17. $2.46 18. $919.11 19. $.79 or less 

Exercise 14-6, page 224 

1. Annual charge is $500 2. Fixed percentage is .30117 3. $28,948.15 

5. $4687.50, $4375, $625, $312.50 6. B a = $22,070.86, B l2 = $11,385.36 

7. $3,333.33 9. 14.748% 10. $82,537.72 11. 18.57% 13. $2789.65 

14. 8.475 15. $1126.62 

Exercise 15-1, page 228 

1. $877.79 2. $1802.03 3. $471.91 5. $1000 6. $922.05 7. $451.00 

9. $571.76 10. $924.01 11. $865.15 13. $902.68 14. $971.02 

15. $1809.28 17. $1816.73 18. $2000 19. $2237.06 

Exercise 15-2, page 231 

1. $76.34, $2136.34 2. $4.26, $104.26 3. -$505.93, $4544.07 

5. $62.72, $1062.72 6. -$137.08, $882.92 7. -$701.18, $1898.82 

9. -$71.77, $928.23 10. $0, $1000 11. $47, $1047 

Exercise 15-3, page 234 

The answers given are the purchase prices: 

1. $956.71 2. $2225.18 3. $.5000 5. $1418.39 6. $507.88 

7. $710.34 9. $771.10 10. $953.83 11. $2015.83 

Exercise 15-4, page 236 

1. -$17.33 2. -$17.32 3. $22.39 5. -$.18 6. $8.80 7. -$15.98 

9. -$9.16 10. -$.28 11. -$4.95 
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Exercise 15-5, page 238 

1. $1008.75, $959.57 2. $5041.67, $4749.24 3. $502.50, $501.79 

5. $2007.50, $1821.03 6. $3018.75, $3335.82 7. $505.83, $563.38 

9. $505.21, $473.59 10. $501.67, $424.51 11. $707, $681.85 

Exercise 15-6, page 243 

1. $425.60 2. $511.40 3. $482.05 5. $509.65 6. $362.05 

7 . $467.25 9 . 3% 10. 3 % 11. 3.5% 13. 4.5% 14. 3.5% 15. 6% 

17. 6.91% 18. 5.46% 19 . 3.16% 21 . 6.91% 22. 5.46% 

23. 3.16% 25. 3.37% 26 . 4.41% 27 . 5.60% 

Exercise 15-7, page 245 

I. $48,198.77 2. $42,188.52 

6. $93,974.39 7. $102,418.90 

II. $12,002.27 13. $6745.07 

17 . $20,628.19 18 . $15,074.44 

Exercise 15-8, page 247 
1. $1026.85 3. $1043.09 5. $3,109,611.48 6. 4.19% 7. 3.88% 

9. $528.85 10. $516.38 11. 2.69% 13. $3,247,222.72 14. S259,033.64 

15. $245,479.49 

Exercise 16-1, page 255 

I. $122.73 2. $619.01 3. $602.99 5. (a) $9910.25; (b) $14,669.59 

6. (a) $3957.95; (b) $5847.70 7. (a) $7713.17; (b) $15,520.42 

9. (a) $10,365.38; (b) $13,960.66 10. (a) $15,804.02; (b) $38,485.79 

II. (a) $52,487.41; (b) $172,212.81 13. (a) $1661.81; (b) $2689.96 

14 . (a) $8616.39; (b) $11,605.03 15. (a) $5715.04; (b) $9213.94 

17. $13,424.74 18 . $135.82 19. $30,819.95 

Exercise 16-2, page 260 

I. $195.56 2. $618.05 3. $826.42 5. (a) $22,121.92; (b) $40,268.56 

6. (a) $22,143.15; (b) $40,227.39 7. (a) $22,174.71; (b) $40,166.41 

9. (a) $22,365.69; (b) $40,631.68 10. (a) $22,457.08; (b) $40,878.67 

II. (a) $19,744.55; (b) $53,559.87 13. (a) $19,834.29; (b) 853,256.34 

14 . (a) $19,993.94; (b) $54,236.38 15. (a) $20,029.48; (b) $54,109.34 

17 . (a) $36,695.10; (b) $73,744.73 18. (a) $37,346.70; (b) $75,054.23 

19 . (a) $37,416.99; (b) $74,893.74 21. (a) $565.19; (b) $5788.40 

22. $6309.56 23. $836.54 

Exercise 16-3, page 262 

1. $22,647.73 2. $27,932.69 3. $22,710.18 5. $116.30 6. $74.57 

7. $706.01 9. $994.59 10. (a) *4340.43; (b) $57,592.03 

458 


3. $40,804.21 5. $88,427.55 

9. $19,713.03 10. $19,432.47 

14. $6920.45 15. $6764.80 

19. $13,853.89 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



ANSWERS 


11. (a) $8475.53; (b) $2940.90 13. Lose $334.34 

14. (a) $10,186.41; (b) $2718.43 15. $2121.84 17. $10,944.71 

18. $526.22 19. First by $502.92 

Exercise 17-1. page 270 

1. (a) .91799; (b) .08201; (c) .02040 2. (a) .99757; (b) .47773; (c) .28767 

6. (a) .94053; (b) .05957; (c) .07488; (d) .00459; (e) .99541 

Exercise 17-2, page 280 

1. $1999.24 2. $11,642.71 3. $349.47 5. $7308.11 

6. (a) $57,585.45; (b) $60,085.45 7. (a) $10,916.27; (b) $12,116.27 

9. $12,791.86 10. $42,072.33 11. $423.04 13. $4568.66 14. $1895.20 

15. $1253.22 

Exercise 17-3, page 285 

6. (a) $1123.39; (b) $43.80 7. $126.97 9. (a) $2908.00; (b) $169.52 

10. $252.32 11. $188.67 

Exercise 17-4, page 291 

1. (a) $328.57; (b) $24.33 2. $39.07 3. (a) $231.71; (b) $13. 

5. $342.09 6. $322.32 7. $670.65 9. $554.04 10. $30. 

Exercise 17-5, page 299 

5. $143.19 6. $27.55, $55.63, etc. 7. $674.12 9. $426.01 

10. $38.82, $78.38, $118.70, etc. 11. $1000 

Exercise 17-6, page 300 

2. (a) .98369; (b) .06392; (c) .02159 

5. $7853.52; $7815.40; endowment by $38.12 

6. (a) $.11736; (b) $.70687; (c) $.50264 7. $6771.58 9. $1764.69 

10. $875.87, $1775.72, $2700.57, etc. 11. $4630.48, $10,000 
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Abscissa, 66 
Absolute value, 2 
Accrued interest, 236 
Accumulated value: 
of compound interest, 124 
at nominal rate, 140 
at simple interest, 98 
Accumulation of a discount, 162 
Addition: 

of algebraic expressions, 3 
of fractions, 23-24 
Algebraic expressions, 3 
Amortization: 
of a debt, 185-189 
of a premium, 232 
schedule, 190 
Annuity, 153-154 
accumulated value of, 159 
certain, 153 
contingent, 153, 273 
deferred, 176-177 
deferred life, 273, 277 
deferred temporary life, 273, 279 
general, 249-260 
life, 264-300 
ordinary, 154, 273 
payment intervals on, 154 
periodic rent, determination of, 161 
present value of, 154 
rate, determination of, 169-171 
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simple, 154 

temporary life, 273, 275 
term, determination of, 165-169 
whole life, 273-274 
Annuity due, 154 
accumulated value, 172-173 
present value, 174-175 
Arithmetic progression, 73 
Assessed value, 33 
Average, 85 

Bank discount, 106 
Base, 6, 30, 43 
Binomial, 3 
expansion of, 79-80 
formula, 79 
theorem, 79-82 
Bond: 

annuity, 244 
excess, 230 
purchase price, 228 
redemption date, 227 
redemption price, 227 
serial, 243-244 
terminology, 226-227 
yield, 228 

Bond tables, 238-239 
Bonded debt, 197 
Book value, 194, 202, 232 

Capitalized cost, 220 
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Carrying charge, 113 
Coefficient: 
of correlation, 91 
literal, 3 
numerical, 3 

Commissioners Standard Ordinary 

Mortality Table (C.S.O.), 265, 267 
Common difference, 73 
Common factor, 10 
Common ratio, 76 
Commutation columns, 268 
Comparison date, 147 
Comparison of simple and compound 
interest, 128-129 
Composite life, 212 
Compound interest, 123-124 
formula for, 124 
for fractional periods, 143 
Constant, 66 
Conversion period, 123 
Coordinates, 68 

Denominator, 19 
Depreciation: 

fixed percentage of book value, 
205-207 

Binking fund method, 210-211 
straight line method, 203-204 
sum of years digits method, 208-209 
terminology, 202-203 
Depreciation fund, 202 
Discount, 230 
cash, 37 
chain of, 35 
series, 35 
single, 35-37 
trade, 34-35 
Division: 

of algebraic expressions, 9 
exponents in, 8 
of fractions, 21 

Effective rate, 138 
Endowment insurance, 289-290 
Equation: 
conditional, 13 
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fractional, 26 
linear, 14 
members of, 13 
Equation of value, 147 
Excess use of straight line method, 235 
Exponent: 
defined, 43 
in division, 8 
fractional, 46—17 
laws of, 43 
in multiplication, 6 
negative, 45-46 
uses for, 42 
zero, 45-46 

Fackler’s Accumulation Formula, 297 
Factor, 3, 6 
Factoring, 10 
Final net price, 35 
First net price, 35 
Flat price, 236 
Focal date, 147 
Fractional equations, 26 
Fractional exponents, 46-47 
binomial theorem for, 80-82 
Fractions: 
addition of, 23 
defined,19 
division of, 21 
multiplication of, 19-20 
reducing of, 20 
subtraction of, 23 
Frequency distribution, 84 
Function, 66 
graph of, 69 
zero of, 69 

General annuity: 

with integral number of interest 
conversion periods per interval, 
256-260 

with integral number of payments 
per period, 250-256 
Geometric progression, 76 
Grouping, symbols of, 4-5 
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Identity, 13 

Installment payments, 113-117 
Interest, 97 
accrued, 236 
compound, 123-124 
exact, 99—101 
ordinary, 99-101 
rate of, 98, 109 

Interpolation (see Linear interpolation) 
Insurance: 
endowment, 289-290 
life, 264-300 
term, 286 

Life annuity, 264-300 
Life insurance, 264-300 
Linear equations, 14 
Linear interpolation, 57 
List price, 34-35 
Logarithms: 
characteristic, 54-56 
common or Briggs system, 54 
and compound interest formula, 
130-134 

computation theorems, 60-63 
defined, 52-53 
mantissa, 54-55 
rounding off, 58-59 
Lowest common multiple, 23 

Mark-up and mark-down, 39-40 
Maturity value, 106, 124 
Mean, 85 

Measures of dispersion, 87-88 
Median, 85 
Members, 19 
Mil, 33 
Minuend, 4 
Monomial, 3 
Mortality table, 265, 267 
Multiple, 23 
Multiplication: 
of algebraic expressions, 6 
exponents in, 6 
of fractions, 19-20 
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Natural premium, 292 
Negative exponent, 45-56 
binomial theorem for, 80-82 
Net level reserves, 292, 293 
Nominal rate, 137 
Normal distribution, 89 
Normal frequency curve, 89 
Numerator, 20 

Ordinary annuity, 273 
Ordinate, 68 
Origin, 66 

Outstanding principal, 186-187 

Par value, 230 
Per cent, 29 
Percentage, 30 
Perpetuity, 112-113 
Polynomial, 3 
Posteriori, a, 266 
Premium, 230 
Present value, 124 
at nominal rate, 140 
of perpetuity, 112 
of pure endowment, 270-271 
at Bimple interest, 105 

Principal, 97, 124, 186-187 
Priori, a, 266 
Proceeds, 106 
Product, 19 
Promissory note, 106 
Prospective method, 295 

Quadrants, 68 

Radical: 
product of, 48 
quotient of, 48 
simplification of, 49-51 
Radix, 267 
Rate, 30 

of discount, 106, 109 
effective, 138 
nominal, 137 
of simple interest, 98 
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Rationalizing the denominator, 49—51 
Rectangular coordinate system, 66 
Redemption date, 227 
Redemption price, 227 
Remainder, 4 

Retrospective method, 293 
Root, 14 
extraneous, 26 

Scrap value, 203 
Sequence, 73 
Set, 73 

Simple correlation, 91-95 
Simple discount, 105 
Simple interest: 
formulas, 98 
terminology, 97-98 
Sinking fund, 193-190 
Standard deviation, 87-88 
Statistics, terminology, 84 
Subtraction: 

of algebraic expressions, 3 
of fractions, 23 
Subtrahend, 4 
Solution, 14 


Symbols of grouping, 4-5 
Taxes: 

income, 32-34 
property, 32-34 
Term, 98, 106, 123, 286 
Term insurance, 286 
Terms, 19, 37 
Time: 
exact, 99 
approximate, 99 
Trade discount, 34-35 
Transposing, 14 

Unit cost, 216 

Variable, 66 

Wearing value, 203 
Whole life insurance: 
net premiums, 281, 283 
terminology, 281 
Word problems, 16-17, 26 

Zero, as an exponent, 45-46 
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